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The 174th Street Arch under 
the Grand Boulevard and 
Concourse, Borough of The 


Bronx, New York City 
By Jacosp M. FRIEDLAND.* 


The Grand Boulevard and Concourse is a parkway 182 
ft. wide, extending from the southern end of Franz 
Sigel Park, at East 151st St., New York City, north to 
Mosholu Parkway, near Van Cortland Park. It is laid 
out on the crest of a practically unbroken ridge which 
separates the Jerome Ave. valley from the Webster Ave. 
valley. 

The law which authorizes the Concourse provides for 
the construction of not more than fifteen “Transverse 
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point is so high above the adjacent streets that the in- 
clined approaches were omitted. The road, therefore, 
simply permits 174th St. to run into Featherbed Lane, 
which leads, by way of Aqueduct Ave., to the Washing- 
ton Bridge over the Harlem River. The underlying ma- 
terial being a compact limestone, it was decided to build 
a masonry (concrete) arch, which was more economical 
than a steel structure, and permitted a street 80 ft. wide 
without obstructions in the roadway. 

Among the noteworthy peculiarities of this arch may 
be mentioned (1) the sharp skew; (2) the deep fill over 
the arch; (3) the design of the spandrel walls; and (4) 
the architectural treatment of the faces of the arch and 
of the spandrel walls. 
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SHARP SkEw—The east face makes an angle of about 
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Fic, 1. Concrete Skew ArcH CARRYING THE GRAND CoNncouRSE OVER 174TH St., BorouGH or THE Bronx, 
New York City 


Roads” under it. These enable the crosstown trolley cars 
to cross the Concourse without endangering the fast north 
and south automobile traffic, and at the same time they 
eliminate some very steep grades for the general east and 
west traffic. In the typical Transverse Road, of which 
seven have been constructed so far, the inclined ap- 
proaches to the Concourse are 35 ft. wide, and the trans- 
verse road has a 36-ft. roadway and two 4.5 sidewalks. 
A single row of columns in the center of the roadway 
carries a line of girders, which girders and the sidewalls, 
in turn, support transverse 24-in. I-beams with con- 
crete jack-arches which carry the roadway above them. 
The 174th St. Transverse Road differs entirely from 
the typical road described above. The Concourse at this 
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52.5° with the axis of 174th St. (instead of 90°), and 
the west face makes an angle of about 58.5° with it; so 
that while 174th St. is only 80 ft. wide, the span, meas- 
ured along the east face, is 100.93 ft. (See Fig. 2.) 
The arch barrel, with a length of over 221 ft. along the 
center line of 174th St., is divided by expansion joints 
into six sections of 36.84 ft. each, in order to make sure 
that the arch would have an effective span of about 100 
ft. Without these joints the arch would probably have 
acted as an arch with a span of 80 ft., while near the faces 
there would be overhanging ends in which the stresses are 
practically incomputable, and which would have been en- 
dangered »y the extra weight of the spandrel walls and 
by the outward thrust at their foot. 


Drrp Frri—In order to pass the sewers on the Con- 
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Fig, 2. PLAN or 174TH St. Crossing or THE GRAND 
BOULEVARD, THE Bronx, New York 
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enough for the extra load due to the spandrel walls, | 
balustrade, and the earth thrust. 

SPANDREL WALLS—A spandrel wall acting as a 
taining wall of the gravity type, or of the usu | plain 
buttressed reinforced types, with heel weighted down 
earth backing, was not considered safe here. The intensi 
and the uncertain nature of the stresses near the faces, { 
downward slope of the top of the arch toward the fa. 
on account of the skew, and the fact that high co: 
pressive stresses, added to the outward thrust, mig) 
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Fic. 3. DETAILS OF THE SPANDREL WALL 


course across the arch, the fill over the crown had to be 
9.5 ft. deep. While the heavy fill simplified the com- 
putations by reducing the disturbing effect of the live 
load unit stresses on the dead-load unit stresses, it re- 
quired an arch with low haunches, and with correspond- 
ingly high retaining walls over them. 

Excepting 2 ft. from either face, the arch is of plain 
concrete of a 1:2:4 mixture, in which the native stone 
was used. It has a span of 100 ft. and a rise of 22.4 ft. 
The crown is 2.85 ft. thick and the spring 8 ft., not 
counting 3 in. of extra thickness on the soffit to produce 
the paneled effect, Contraction and expansion effects, 
based on a drop in temperature of 60° F., produce ex- 
treme fiber stresses of 700 Ib. per sq.in. compression, and 
negligible tension at the critical joint. For 2 ft. from 
either face, the arch is made 6 in. thicker and is rein- 
forced with twelve 1.25-in. square bars to make it strong 


cause the architectural features of the face to spall off. 
All these considerations made it desirable to obviate high 
toe stresses under the wall, as well as outward thrusts 
on the face of the arch. Computations also showed that 
shrinkage and arch deflection would cause the wall to 
crack unless expansion joints were provided, both in the 
wall and between the wall and the arch extrados. 

Fig. 3 shows the wall that satisfies the requirements. 
Below the cornice the wall is a reinforced-concrete slab 
from 10 to 16 in. thick, with vertical reinforcement. 
Nearly the entire earth pressure against it is transmitted 
to the horizontal beam, placed at a height slightly above 
the resultant of the earth pressure, so as to leave a very 
small outward thrust at the base. The horizontal beam 
in turn reacts against the inclined ties which are anchored 
back into the arch far enough from the face, or into ledge 
rock. These ties are in planes perpendicular to the face, 
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Fies. 4-5. Views SHOWING THE SPANDREL WALL DETAIL DURING AND AFTER CONSTRUCTION 










and not parallel to 174th St., and for this reason some On top of the wall slab, and forming an integral part 
of them do not strike the arch barrel at all. of the wall, rests the cornice, which is 3 ft. 314 in. high. 

The vertical component of the stress in the inclined (Fig. 6.) It consists of four courses of cast concrete 
== blocks having cellular spaces directly over thewall slab. 
running clear through the four courses, and Permitting 
the reinforcing bars from the slab befieath ‘to pass 
through to the uppermost block. The cellular spaces were 
filled with concrete to key the whole firmly together. 
Enough reinforcement was provided to make the whole 
act as a reinforced-concrete beam, resisting the moment 
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due to the earth pressure behind, and to the overhang on : 
the face. 

ARCHITECTURAL TREATMENT—As siown by Fig. 1, 
the architectural treatment is elaborate. The balustrade 
and the cornice consist of cast concrete elements (Figs. 
6-7), the balustrades having no less than eight different 
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elements, and the cornice not less than five, not counting 

right- and left-hand elements and special blocks near the 

Fic. 6. Deraits or Cornice, 174TH St. ARcH, ends. The oblong foliated panels on the wall and the 
New Yore Cry panels carrying the branches and the large end medallions 


are inset, and were anchored with dowels after the rest 
ties is taken up at the wall by concrete posts cast integral of the work had been completed and the face ‘forms re- 
with the wall slab, and is distributed evenly over the 2-ft. moved. 
width of face arch, which is thickened and specially None of the face fillets corresponds to a line of the 
teinforced to carry the additional load. arch behind it, nor do the long foliated panels coincide 
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with the location of the ties which hold the wall. Yet 
so skillfully has the work been carried out that the free 
joint which separates the wall from the arch cannot be 
detected, while only parts of the vertical joints in the 
wall can be seen where they are not coneealed by the 
foliated panels. The latter joints are carried clear 
through the cornice and balustrade. 

Fig. 8 shows the arch centering. The specifications 
required it to be so smooth and rigid as not to leave any 
marks either of the wood, or of deflection or irregularity, 
on the completed arch. The centering was used three 
times, being lowered, shifted and wedged up twice. 

To get the correct position of the many fillets, tablets, 
etc., on the face, the whole face was carefully plotted on 
stretched paper to a scale of 1 in. — 1 ft., and the coér- 
dinates of the several fillets and tablets scaled and re- 
duced to a table of elevations. These were afterwards 
marked on the face forms, and the strips and tablet 
molds fastened to the backing board in accordance with 
these marks. 

The fact that the face concrete, from 2 to 3 in. thick, 
is different from the backing concrete, and the thinness 
of the entire wall made it necessary to carry up the rear 





Fig. 8. CENTERING ror Skew ArcH, 174TH ST, AND 
Granp Concourse, New York Crry 


form just ahead of the concreting; so that, while the rear 
boards were being nailed up, the face concrete having 
the consistency of stiff mortar was deposited with trowels 
against the face forms, and right behind it was dumped 
the wall concrete. Considering the complications the 
results are remarkably satisfactory, and, unlike other 
works of the same nature, the actual face looks even bet- 
ter than the “picture.” 

Specirications—The following are abstracts from 
the specifications : 

Class A concrete and reinforced concrete to consist of one 


part cement, two parts sand and four parts broken trap rock 
or limestone. 

Face concrete to consist of one part white portland cement 
to three parts aggregate. Aggregates other than the sand 
shall be crushed stone of suitable size and color to produce 
the appearance of the finished sample. 

Material of concrete for blocks, except for facing thereof, 
shall be in accordance with specifications for reinforced con- 
crete. 

Blocks shall be set by competent stone setters. Mortar 
shall be of the same materials and proportion as the faces of 
the blocks, and shall be spread on full beds. Face joints shall 
be raked out 4% in. They shall then be filled with damp ce- 
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ment mortar similar in color to the face concrete, calk, 
hard and neatly finished with flat-faced calking chisel, 

Panel ornamentation of the arch faces, and the foliat, 
panel ornaments of the spanirel walls shall be cast sepa 
ately, to fit recesses left for them in the concrete. Each pie 
shall be anchored with at least three anchors made either 
aluminum, or of steel, hot galvanized all over. No part ; 
these ornaments shall be thinner than 2 in. unless so show 
on the detail drawings. 


PrRsONNEL—The arch was designed in the Burea 
of Design of the Borough President’s office, Borough « 
The Bronx, Richard H,. Gillespie, Chief Engineer, an 
Charles Gartensteig, Engineer of Design. F. F. Mc- 
Dowell was Assistant Engineer in charge of construction. 
Handy Bros. were the contractors, and the concrete work 
was carried out by the Londino Construction Co., as 
subcontractors, to whom most of the credit is due for 
the success of the work. 
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Scoop Car for Handling Rail- 
way Slides 


A special car has been designed for clearing railway 
track of material brought down by landslides or by the 
caving of a tunnel roof. In such cases the use of a steam 
shovel may be impracticable, due to the difficulty or im- 
possibility of getting cars within its reach to receive the 
material excavated, while in many cases the slide may 
contain large masses of rock difficult to handle. The 
scoop car is forced ahead into the material till the scoop 
is full, and the car is then hauled rapidly to some con- 
venient point for dumping. These cars are in use on the 
Norfolk & Western R.R. and a few other roads, and one 
of them is shown in the accompanying cuts. 

The car is 40 ft. long over the end sills, or 54 ft. 8 in. 
over all; it is equipped with a 20-ton crane mounted over 
the center of the front truck, and having a fixed reach of 
12 ft. A double-drum hoisting engine with cylinders 
814x10 in. operates the 1-in. hoisting cable and the 34- 
in. swinging cable, the latter passing around a bull-ring 
at the foot of the mast. There is a vertical boiler 8x34 
ft., with the necessary coal space and water tanks. To 
the hoisting block is attached a swing beam having a 
chain at each end. The scoop is about 12 ft. long, 7 ft. 
8 in. wide and 3 ft. 4 in. deep inside, with a nominal ca- 
pacity of 10 cu.yd., and it is fitted with heavy teeth on 
the edge. The car and its machinery weigh about 90,500 
lb., which the scoop increases by 16,900 tb. 

When excavating, the front of the scoop is attached to 
the chain hooks and its rear end is held by a pin and 
backed against a heavy bumper in front of the car, the 
bumper being supported by inclined braces from the 
sills. When the scoop is loaded, its front end is raised 
clear, and the car is run out. At the dumping point, the 
scoop is lowered upon the rails, with a timber or metal 
block under one side (as in Fig. 2). The chains are 
then detached from the end and hitched to lugs on the 
bottom of one side, so that the scoop can be tilted and 
emptied, as in Fig. 1. 

The use of this car is said to result in considerable sav- 
ing of time and expense by reason of its being able to 
handle quantities of loose rocks much too large to be re- 
moved by hand. The following example of the work done 
is from a report by H. C. Weller, Superintendent of the 
yeneral Western Division of the N. & W. R.R. 


We have had occasion to use the scoop car for the purpose 
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Fig, 1. Scoop Car ror CLEARING Stipes; NorroLtk & Western R.R. 
(The 10-yd. scoop is shown in the dumped position.) 


of moving slides on new westbound main track east of 
Sycamore. We had a slide at that point approximately 110 
ft. in length and 5 ft. deep, or a total of approximately 800 
cu.yd. of material to move. It required 10 hr. with the scoop 
car to move this and convey it from 100 to 150 ft. from the 
point of the slide. Our labor cost for handling the above 
quantity of material, which consisted of dirt and _ rock, 
amounted to $182, including work-train cost, etc., which is 
22.7c. per cu.yd. On occasions when it has been necessary to 
use the scoop car for handling slides it has proved very 
satisfactory. 
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Vic, 2. Front Enp or Scoop Car, SHOWING ATTACH- 
MENTS WHEN EXCAVATING AND DUMPING 


This scoop car has been designed and patented by L. 


graphs and other information. 
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Preventing Escape of Natural Gas While Drilling for gas 
or oil is a subject given considerable study by the United 
States Bureau of Mines, and the result published in Technical 
Paper 68, dated 1914. Practically all wells are drilled under 
contract. The contracts are usually lax, to allow for the 


variable conditions. Drilling contractors are apt to be in- 
clined to disregard the interests of the owner, and to devote 
their energy to “making hole,” i.e., to drilling to a maximum 
depth in the shortest time and with the least cost. 
pension of work to examine the tightness of 
case off water or gas, is not viewed favorably 
tractor. 

The investigation of the Bureau was conducted 
Cushing field, in Creek County, Oklahoma. The 
drilling here is similar to that employed in all Eastern and 
Northern oilfields, and is called the “dry-hole” method of 
cable-tool drilling, as the hole is drilled with practically all 
water cased out. Only enough water is used to keep the 
drillings slushed out, so that the drill bit strikes the rock 
at the bottom and the bailer can pick up the drillings and 
clean the hole. In the Cushing field, the main producing 
sand, both of oil and gas, is the “Wheeler sand,” at 2200 ft. 
below the surface. The average time required to drill a well 
to this sand is about 50 days. The hole is usually started 
18 in. in diameter; 16-in. casing is set to a depth of 20 to 60 
ft., from which point the hole is carried down with a diam- 
eter of 16 in. to a depth of 500 to 600 ft., where 12%-in. cas- 
ing is set. It is necessary to set 10-in. casing at about 800 
ft., and 8-in. casing at a depth of about 1200 ft. From 1200 
ft. is is usually possible to drill open holes to the top of 
the Wheeler sand, when 6%-in. casing is placed. With this 
method, the gas waste runs into millions of cu.ft. per day. 
To give instances, on Apr. 10, 1913, a well was drilled into 
the Wheeler sand and allowed to go wild for four days, i.e., 
the drillers left the well without sealing it. The gas wasted 
daily through an 8-in. open hole was 37,000,000 cu.ft. Its roar 
could be heard two miles away. This. well was shut off on 
Apr. 17, after some 250,000,000 cu.ft. of gas had been wasted. 
Nearby, at about the same time, gas was struck at about 520 
ft. in a 10-in. hole, and 30,000,000 cu.ft. of gas escaped daily 
for several days. Other instances are cited, the gas waste in 
several days. Other instances are cited, the gas waste in 
some reaching 40,000,000 cu.ft. per day. 

The method for conserving gas recommended by the Bu- 
reau of Mines is known as the mud-laden fluid method. For 
purposes of demonstration, a well which had been drilled to a 
depth of 2140 ft., was filled with mud-laden water and allowed 
to stand thus for three days, when drilling was resumed. 
Gas which had been escaping from the well before the intro- 
duction of the fluid mud was successfully excluded from the 
bore-hole. ‘Demonstrations show that the precautions neces- 
sary to prevent gas leakage are as follows: (1) Seal egas- 
bearing stratum as it is encountered, by drilling with the 
holes full of mud-laden fluid; (2) Set each string of casing 
with a secure and watertight base, using a long shoe or 
packer to insure tightness; (3) when casing through a gas- 
bearing stratum, keep the space between the casing and wall 
fvll of mud fluid; (4) place a gate valve on top of the inner 
string of casing before drilling into any gas-bearing stratum. 
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SYNOPSIS—At the Coon Rapids hydro-electric plant 
on the Mississippi River, six miles above Minneapolis, 
15,000 hp. will be developed with only 17%%-ft. head. 
The dam is supported on piles with steel sheet-pile cut- 
off walls beneath. The water level is regulated by large 
laintor gates on the dam crest. Vertical turbines are 
used of 2100 hp., carried on roller bearings at the top of 
the shaft. Steel-framed forms were used for the dam. 

The hydro-electric power plant now under construction 
on the Mississippi River, at Coon Rapids, six miles north 
of the city limits of Minneapolis, is of interest on account 
of the low head to be developed and also on account of 
the manner in which the power is to be used. The average 
head is about 171% ft., and with full flow there will be 
a development of 15,000 hp. (seven units). There is no 
storage capacity, however, and at low stages of the river, 
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the flow will be sufficient to develop only about 4400 hp. 

Obviously, this great variation in power capacity would 
not be satisfactory for an independent plant, but this 
plant will be an auxiliary to the larger hydro-electric 
plant (of 25,000 hp.) at Taylor’s Falls, on the St. Croix 
River, which is owned by the same interests and which 
supplies current for lighting, traction and general power 
purposes in both Minneapolis and St. Paul. At pres- 
ent, a steam plant of 16,000 hp. is held in reserve at Min- 
: : neapolis, with fires banked, to take care of peak loads. 
: The Coon Rapids plant will provide for these loads and 
will enable the steam plant to be shut down, and kept 
as a reserve for use only when the river is low or in case 
of any failure at the water-power plant. 

In December, 1910, Congress granted the Great North- 
ern Development Co. permission to build a dam at the 
Coon Creek Rapids, to develop water power under a nom- 
inal head of 18 ft., and the general plans were approved 
by the War Department in September, 1911. Nothing 
was accomplished in regard to financing the project, how- 
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ever, and only enough construction work was do: 
comply with the requirements of the franchise. 

In December, 1912, the franchise and property | 
transferred to R. J. Graf, as trustee, pending the org 
zation of the Northern Mississippi River Power | 
which was completed in March, 1913. Revised plans \ 
approved by the War Department in December, 1‘) 
The franchise required the dam to be completed by |) 

2, 1914, so that prompt action was necessary. As s 
as the property was in the hands of the trustee, a sur). 
party was organized to check the land lines and the fi 
line of the reservoir, and a superintendent was appoint 
to organize a construction force and establish a cam 
The dam was completed early in January, 1914, a: 
probably the first generator units will be in operation |, 
September. 

The general character of the plant is shown by thi 
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Fig. 1. PLAN AND ELEVATION OF THE DAM AND Power 
HovuskE ON THE Mississipp1 River, at Coon Rapips, 
6 Mites ABOVE MINNEAPOLIS 


plan, Fig. 1. There is an island in the river at the site 
of the dam, and as the !eft channel is narrower and 
deeper than the others it was decided to place the power 
iouse across this channel, and to build a spillway dam 
across the wider and shallower channel, the water level 
being regulated by a row of Taintor gates along the top 
of the dam, raising the normal water level 714 ft. above 
the spillway level. This arrangement is similar to that 
at the Keokuk Dam, but in the latter case vertically slid- 
ing gates are used. The spillway has a discharge capac- 
ity of 80,000 cu.ft. per sec. 

A concrete retaining-dam extends across the head of 
the island from the end of the spillway dam, and between 
this and the power house are located a fishway, a log 
chute and four sluice gates. An earth embankment ex- 
tends from the power house to the high ground on the 
north bank. 

With this arrangement of the power house ,and spill- 
way, no flood water will be passed through the tail race, 
and the effective head will be reduced during flood stage 
only by the backwater from the foot of the island. The 
spillway dam has a length of about 1000 ft.; the retain- 
ing-dam at the head of the island, 170 ft. ; : the sluices, log 
chute and fishway, 62 ft.; the power house, 255 ft.; and 
the embankment 570 ft., making a total length of 2070 ft. 

The entire plant was designed by H. M. Byllesby & 
Co., consulting engineers, of Chicago; Otto E. Osthoff, 
Chief Engineer, and W. R. Thompson, Manager of En- 
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Cross-Section of Retaining Section 


Fic. 2. Cross-Sections or Dam, SHOWING THE 
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Plan of Scroll Charnber 


Cross-Section of Spillway Section Piling i 


SPILLWAY SECTION AND RETAINING SECTION 


gineering and Construction. It was built by this com- 
pany’s construction force. The design and construction 
were under the direction of J. W. Link, Hydraulic Engi- 
neer; W. T. Walker was Superintendent of Construction, 
end W. B. Saunders, Resident Engineer. 


Sprtpway Dam 


The main dam is built on a deep bed of glacial drift. 
The Great Northern Development Co. in its preliminary 
work had made a line of wash borings across the river, 
approximately on the line of the dam, and other borings 
akove and below the line. These indicated that rock was 
at too great a depth (not less than 150 ft.) to be reache‘ 
by the foundations. The Byllesby Co. had additional 
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test borings made by driving 1-in. pipe, the pipe being 


pulled up after each penetration of about 2 ft. to 3 ft. 


and the inclosed material-removed and preserved. This 
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Fig. 4. Tarntor Gates oF THE Coon Rapids Dam, 
Near MINNEAPOLIS 


method gave more definite results than those of the wash 
borings, but still was not entirely satisfactory. 
The work was done with well-drilling outfits. The pipe 
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drill was fitted with a collar near the upper end to re 
ceive the blow from the hammer, the latter having a ho). 
through the center so as to slide on the pipe. The ham- 
mer rope passed over a sheave on top of the leads o: 
tower and down to a niggerhead or drum on the engine. 
The drill runner alternately slackened and tightened th 
rope on the drum to give the required raising ani 
dropping of the hammer. 

The spillway dam is of the section shown in Fig. 2, 
with a base width of 27 ft. 9 in. and a height of about 
12 ft. to the spillway crest. Within it is formed a drain- 
age conduit, with openings in the bottom to a grave!l- 
filled trench or filter, so that any water working beneath 
the heel can escape without causing upward pressure on 
the base of the dam. Below the dam is a reinforced- 
concrete apron 50 ft. wide to prevent scour at the toe. 


Along the dam are piers 3 ft. thick, and 36 ft. apart, 
carrying two lines of reinforced-concrete girders with a 
deck 8 ft. 3 in. wide, upon which are mounted the hoists 
for operating the Taintor gates. The boxes for the 
shafts of these gates are carried in the rear end of the 
piers. The section of the retaining dam between the 
power house and the spillway dam, across the head of 
the island, is also shown in Fig. 2. 


The dam is carried on foundation piles, driven to 
varying depths, and until the penetration indicated a 
safe bearing value of ten tons per pile. To provide a 
cutoff against flow of water beneath the dam, there are 
two lines of steel sheet piling, driven to penetrate at 
least 5 ft. into material which, from the borings, was as- 
sumed to be impervious and which varied in depth below 
the river bed from about 2 ft. at the south end of the 
dam to about 25 ft. at other points. A third row is car- 
ried under the toe of the apron but this is only 8 ft. 
deep, being intended to prevent scour beneath the apron 
by back-wash. For about 200 ft. at the south end where 
compact material rises to the surface, a trench was cut 
in this and a concrete cutoff wall built. The power house 
also has pile foundations, driven to refusal in the com- 





Fie. 5. Tur Sprrnpway SECTION OF THE Coon Rapips DAM ON THE Misstsstpp1 RIveR, ABOVE MINNEAPOLIS 


(The spillway section has 28 openings 33 ft. wide, with Taintor gates above the crest, the gates being operated from 
the concrete deck or bridge. View looking north from the downstream side. The power house is at the farther end, 


where the derricks are at work.) 
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pa anaterial, while lines of steel sheeting form the shafts are suspended from roller bearings above the gen- 


Power Hovse 


-, 3 is a section through the lower portion of the 


pow -r house. In the forebay is the wall of the intake, 
wi: submerged openings to the screen chamber, which 
coniains the inclined trash racks and has grooves for 


Stoney gates to close the inlets to the turbines when 
necessary. The gates will be operated from a hoist on 
a gantry crane spanning the chamber, one end of the 
crane-girder having wheels riding on an elevated runway 
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The 28 Taintor gates along the top of the spillway dam 
are 32 ft. 11 in. long on the face and 7 ft. 6 in. high, 
with a face radius of 10 ft. 6 in., as shown in Fig. 4. 
Heavy vertical girders are connected by I-beams to which 
the faceplates are riveted, and the construction is suf- 
ficiently stiff to enable cross-bracing to be eliminated. 
Fach gate weighs about 614 tons, and is operated by a 
pair of chains passing over drums mounted on the con- 
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Fic. 6. Sronry GaTes ror THE Power House INTAKES, AND GaTe FOR THE LOG CuuTE; Coon Rapips Dam 


along the wall of the power house, while the other end 
rests on a leg with wheels riding on a rail laid along the 
forebay wall. 

From the inlet the water enters the scroll chamber, 
and after passing through the turbine is discharged 
through the draft-tube, which enlarges from a circular 
opening 12 ft. 6 in. diameter beneath the turbine to an 
oval opening 32x23 ft. in the rear wall. This discharges 
the water into the tail race, which has an inclined floor 
of concrete on a slope of 1 on 4, rising from elev. 795 
(the bottom of the discharge opening) to elev. 813, which 
is the level of the river bed. 

There will be seven vertical-shaft turbines of 2100 
hp. each, five of which are to be installed at present. The 


crete deck or bridge and arranged for either hand or 
motor operation. Fig. 5 shows the completed spillway 
with dam gates in place. 

When closed, the edge of the gate rests on an oak sill 
on the crest of the dam, and as such sills invariably warp 
to some extent, a water-tight joint is made by a doubled 
strip of rubber belting, which is attached to a timber 
on the face of the gate and projects below it so as to 
lie against the beveled corner of the sill. The 1%-in. 
clearance at each end of the gate is also sealed with a 
rubber strip riding against the face of the pier, as shown. 

The Stoney gates for the intakes have a framing of 
18 in. vertical and 15 in. horizontal I-beams, with 3¢- 
in. steel plating on the upstream side, Fig. 6. At each 
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end is a train of rollers riding against a guide in the 
groove in the masonry. These gates are 15 ft. 2 in. wide 
(for 1414-ft. openings) and 17 ft. 9 in. high, weighing 
about 8 tons each. In the center of each is a filler gate 
24x21 in., having threaded lugs engaging with vertical 
operating screws. On the top of each gate is a clevis 
lcop, for the hook of the operating gantry crane. 

The four sluice gates are 6 ft. 514 ‘a. wide and 11 ft. 
9 in. high, weighing about 114 tons each. Each is built 
of two 8-in. vertical I-beams, with horizontal I-beams 
between them and with plating on the upstream face. 
The gate has contact plates of bronze sliding against 
cast-iron guides in the masonry and has a vertical stem 
with threaded upper end passing through a revolving 
nut driven by a hand-operated bevel gear. Fig. 7 shows 
« section through the sluices. The Stoney gates and 
slu‘ce-gates close against wood sills when lowered. The 
sluice gate for the log chute is of similar construction, 
10 ft. wide and 9 ft. high, but moves downward instead 
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ion at each end, 
and hand wheel. 


It is operated by a rack and pin- 
the shaft being driven by a worm gear 


AvuxiLrary Works 


The log chute is 10 ft. Hee and the fishway is of the 
type prescribed by the U. 8S. Fish Commission. The em- 
bankment beyond at the saa end of the power house has 
a concrete core wall, with a line of steel sheet piling be- 
neath The slope of the embankment on the water 
side is paved with sacks of concrete laid on 6 in. of 
broken stone or gravel, as shown in Fig. 7 

There is a considerable amount of logging on the river, 
and special means are taken to keep the logs away from 
the forebay and spillway and to guide them to the log 
chute for passing the dam. Along the north shore and 
extending across the forebay is a heavy timber boom at- 
tached to cribs and forming one side of the approach to 
the chute. Another floating boom extends from the op- 
posite side of the chute in a diagonal line across the 
river. The sections of this boom are anchored by chains 
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to pairs of piles having the heads cut off below the \ 
line. 
CoNsTRUCTION 


The Great Northern Ry. and Northern Pacific Ry 
about a mile from the site, and within about half a 
are a public highway and the Minnesota & Northern 
This latter is an interurban line to Anoka, operate: 
gasoline motor cars and freight locomotives.* This 
was used for bringing in materials, a spur being | 
which will be retained permanently. As the constru: 
of the spur was delayed by very cold weather, | 
quantities of lumber, building materials, and pipe for 
water and sewerage systems of the construction ca 
were hauled by teams and motor trucks from Minnea 
lis, a distance of 10 or 12 miles. The snow was 


deep, and had packed so hard that the roads were gov! 

and heavy loads were handled without difficulty. 
Camp—The camp was located on high sandy grown 

and in a grove of oak trees at the north side of the river 
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Cross-Section of Earth Embankment 
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THROUGH EArTH EMBANKMENT 


It accommodated a force cf about 800 men, besides many 
women and children. There were about 13 cottages for 
the accommodation of as many families, besides stores, 
ete. These were laid out on streets, and provided with 
vater, sewerage (outdoor closets) and electric light. They 
were frame structures, covered with heavy roofing paper, 
and were well separated so as to reduce the fire risk. 
During severe winter weather, the bunk houses were 
heated by hot air furnaces. Other buildings had stoves. 

All were one-story buildings, with the exception of 
the store, the hospital, the superintendent’s office, and 
the bunk houses for the engineers and foremen. A scnool 
was provided for the children, and this was used also for 
moving-picture shows and other entertainments. The 
water (for domestic and fire purposes) was obtained from 
an artesian well. The sewage was delivered to an Im- 
hoff tank and the effluent treated by the hypochlorite 
process. 

The spur track from the interurban railway divided 
into two lines, one being a permanent line which enters 





*“Engineering News,” Oct. 16, 1913. 
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power house and will serve for handling machinery, 

_ The other was a temporary line at a higher eleva- 

, and extending on a trestle over the sand and stone 

s of the concrete plant, so that these materials could 

dumped directly into the bins. From these, it was 

ised by dump cars on a cable incline for delivery to 

e mixers. The two 114-yd. mixers (driven by electric 

notors) discharged the concrete into 1-yd. dump cars on 

narrow-gage track carried across the river on a trestle 
side the coffer-dam. 

Fig. 8 shows the trestle and construction track, with 

two inclined chutes for connecting the draft tubes. At 

the right is the higher trestle for the material track. 
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the light locomotives and concrete cars, and the tracks 
were connected at frequent intervals by crossovers to fa- 
cilitate operations. The plant was capable of mixing and 
placing 1000 cu.yd. of concrete per 24 hr. if necessary. 
The best records were 516 yd. in a 10-hr. shift, 1006 yd. 
in 20 working hours, and 72 yd. in one hour. 

The concrete was discharged from the two 144-yd. mix- 
ers into steel dump cars of 1-yd. capacity. These were 
hauled by light locomotives on the construction trestle 
inside the coffer-dam, the cars being dumped sideways 


at inclined chutes, as shown in Figs. 9 and 10. These 


chutes generally delivered the concrete into place, but for 
the apron of the spillway they delivered it into hoppers 


Fie, 8. ConcreTING THE Drarr TuBEs OF THE PowER Hovse At THE Coon Rapips Dam 


(The concrete tars are run out on the longer trestle and dumped at hoppers on the inclined chutes. 
higher trestle carries the material track, and has the storage bins beneath it. 


upper end and 32x23 ft. at the outlet.) 


Fig. 9 shows the work in the first portion of the coffer- 
dam. Two of the sections of the dam are completed and 
stripped, and a third is being concreted. The apron also 
is shown. The grooves in the upper face of the dam are 
for the piers. The trestle is at the right (upstream side). 

This trestle carried three tracks. On the side next to 
the dam was a standard-gage track on which ran a loco- 
motive crane (Fig. 8) for handling the ferm work, de- 
positing concrete, setting Taintor gates, etc. Between 
the rails was laid a third rail to form a track of 3-ft. 
gage, and another track of 3-ft. gage was laid on the up- 
stream side of the trestle. On these two tracks operated 


The shorter and 
The draft tubes are 12% ft. diameter at the 


for supplying wheeled carts of 644 cu.ft. capacity. The 
trestle track was a little above the level of the top of the 
dam, and for the upper part of the work the concrete 
was delivered in dump buckets (on flat cars) which were 
hoisted by a locomotive crane and dumped into the forms. 
This crane was used also to handle the forms and other 
material. 

The concrete was mixed 1:2:4 for reinforced work, 
1:3:5 for mass work, and 1:2:4 for the floor. All 
reinforcement was of square twisted bars. A good grade 
of sand was found adjacent to the work. The stone was 
crusher-run limestone, hauled from Minneapolis. 
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The cement store had a capacity of about 7000 barrels. 
The receiving track was on the outside, and the track 
for taking cement to the mixers on the inside but at the 
opposite side of the house, thus facilitating the taking 
of the cement from the storage space in the order in 
which it was received. 

All the machines in the carpenter shop and blacksmith 
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wood sheeting driven to the full depth, and the braci: 
was placed as the excavation progressed. 

Forms with steel ribs were used for the whole of t! 
dam and Fig. 11 shows the design of these forms, whi: 
were in lengths of 54 ft. 8 in. The lagging was of woo 
4 in. thick, held to the ribs by light clamps as shown at .| 
in Fig. 11. To resist the upward pressure of the concret 
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Fic. 9. First Portion or Spinpway Dam ComMPLETED WITHIN THE Correr-DAM 


(The construction track and concreting track are on the trestle at the right. The tunnel in the dam is a relief conduit, 
with overhead drains through the floor to permit the escape of any water under the dam.) 


shop, as well as all pumps, etc., were driven by electric 
motors. As the current generated at this plant is to be 
sold in Minneapolis, the transmission line was built first 
(with one circuit of copper cable), in order to get cur- 
rent from the Minneapolis plant for use at the camp and 
on the construction work. 


The construction of the dam was done in two sections, 
inclosed within timber coffer-dams, consisting of a row of 
piles 8 ft. apart with waling timbers and a single line 
of triple-lap sheeting. A bank of earth was deposited 
against the outside of the sheeting to make it waterproof. 
For the power-house work, in the deeper channel of the 
river, the coffer-dam was of stone-filled cribs, held in 
piace by piles. 

The deep excavations for the draft tubes extended some 
25 ft. below the bed of the river. For the first four tubes 
the excavation was carried on while the sheeting was 
being driven and braced, and then the foundation piles 
were driven. The vibration due to the pile driving, how- 


_ ever, caused such pressure and movement of the material 


that the bracing was distorted and broken and it was 
difficult to hold the sheeting in place. In fact, it became 
necessary to replace some of the 12x12-in. timbers with 
pairs of 15-in. I-beams. 

As a result of this experience, for the other three draft 
tubes the steel sheeting was first driven, and then the 
foundation piles, these piles being put down to the re- 
quired elevation by means of followers. When all this 
was completed, the space to be excavated was inclosed by 





deposited beneath the lagging, the forms were anchored 
by rods secured to the foundation piles. The upright 
posts of the forms were seated in pockets in a concrete 
shelf along the face of the toe-wall. The piers were built 
after the dam proper. Fig. 10 shows the forms in place 
and concrete being deposited. 

Four 54-ft. openings in the spillway dam were left to 
provide ample waterway while the work was being done in 
the coffer-dam at the power house. These were floored 





Fig. 10. ConcrETING THE Sprtuway SECTION OF THE 
Coon Rapips Dam 


(The steel ribs of the form are anchored to the foundation 
piles, to resist the pressure of the concrete, which is dumped 
directly into place through the portable hoppers.) 
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with planking, temporarily, and were finally closed, with 
the steel forms serving as coffer-dams. 

The forms for the scroll cases and draft tubes (Fig. 8) 
were made in sections, and were collapsible. In this way 
they were readily assembled and removed. 

cs 


Sweeping over Macadam and 
Gravel Roads as a Mainte- 
mance Measure 


In an article on road maintenance in the Quarterly 
Bulletin of the Philippine Bureau of Public Works, for 
April, 1914, J. L. Harrison gives some valuable infor- 
mation on road-maintenance problems in the tropics. The 
following paragraphs advocating the regular sweeping of 
macadam and gravel roads are particularly interesting, 
since few states in this country have as thorough or as 
efficient a maintenance organization and methods as the 
Philippine Bureau of Public Works. 

Mr. Harrison writes: All roads should be swept fre- 
quently. This is not because their appearance is thereby 
improved, though it is undoubtedly true that the neat 
appearance of a clean right-of-way is very pleasing to the 
eye; but because of distinct benefits that accrue to the 
highway itself. All sorts of litter accumulate on an un- 
swept road. That which is not removed either grinds to 
dust under the wheels of passing vehicles and in this 
form is mixed with the stone dust and prevents it from 












properly performing its functions, or washes into the 
ditches where it causes serious annoyance by collecting 
about obstructions and causing overflows. 

The regular sweeping of a macadam or gravel road also 
aids in preventing rutting. Many animals instinctively 
follow paths or trails. Those used in domestic service 
show very marked tendencies in this direction. If a little 
fine loose gravel is present, the sweeping of a highway will 
obliterate wheel tracks. With these out of sight draft 
animals will make no effort to keep on any particular 
part of the road surface and a more equal use of the whole 
of the metalled section will result. 

The more evenly wear is distributed the longer a road 
will last. It may, therefore, be advisable to sweep a road 
quite often simply to obliterate the wheel tracks. The ne- 
cessity or advisability of such action will depend on the 
amount of traffic and the kind of material used for metal- 
ling. Roads built of hard rock are less affected by traffic 
and less aided by this treatment than are roads built of 
softer stones. Gravel roads seem to be helped more than 
macadam roads. 

Of course, the better the binding qualities of the metal- 
ling the more advantage there is to be gained by frequent 
sweeping for, in the wet season, if the binding quality of 
the metalling is good, much, of the material swept onto 
the road may bind in and, in that case, not only is rutting 
prevented but the deficiencies caused by a season’s wear 
may be largely corrected. 
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Failure of Mixing Flumes for 
Water-Softening and Filtra- 
tion Plant, Dallas, Tex. 


By N. WERENSKIOLD* 


Early in December, 1913, an attempt was made to 
put the new softening and filtration plant at Dallas, 
Tex., in operation. Water was turned through the treat- 
ing and mixing channels leading to the sedimentation 
basin (Fig. 1), as apparently intended by the plans. With- 
in 21 hr. about 200 ft. out of a little more than 600 ft. of 
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Assumption of weight per cu.ft. Water=62.51b. 
Wet Earth=/20/b. Concrete =/501b. Brick=!00 Ib. 
Angle of repose for wet earth vod of cohesion 30° 


Direction of earth pressure as shown 
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the two basins. The soil when dry has considera 
bearing power and cohesion; when saturated with wat 
as the water side of reservoir embankments will be. 
will merely stand on a slope of 2 to 1. It absorbs wai 
readily and holds it well. 

Under the engineer’s plans, the west basin is to 
used for sedimentation, the east basin for filtered wat 
The raw water was to enter Channel A (see large s 
tion, Fig. 1) near the division embankment and there 
treated with limewater, then to flow to the far end an 
around the light division wall into Channel B and ba 
toward the division embankment. The coagulant was 
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ne at face of wall for given clepths below base: rad 
Stress Diagram 


Depth,Ft Pp.lb, Palbh Planes Lb. per Sq.Ft 
/ 600 775 I-| 
2 1050 /480 2-2 
3 1740 ~— 2170 33 
4 2600 = 2705 4-4 


Fig. 1. Mixinac Fiumes ror Firrration Priant, Datuas, Tex., wfro Sections AND D1AGRAMsS SHOWING 
CAUSE OF FAILURE AND WITH LOCATION PLAN 


the flume failed (see Fig. 2). According to the best in- 
formation obtainable the slope below the flume bulged 
out and part of the embankment with the heavy walls of 
the flume slid gradually down, making a crunching noise 
and producing tremors felt some distance off. The 
heavy wall was built on the water slope of a reservoir 
embankment constructed about 25 yeors ago. 

The two old settling basins (see plan, Fig. 1), each of 
a capacity of about 65,000,000 gal., were built in and of 
the alluvial soil in the Trinity River bottom. Their 
water slopes were protected against wash and wave ac- 
tion by a grouted pavement of common brick, made out 
ef the bottom soil, set on edge and resting on a little 
gravel plastered with cement mortar. Some old pipes in 
the dividing embankment makes it possible to connect 





*Civil Engineer, Dallas, Tex. 


be added at the far end. By means of gates the treated 
water could then be turned either into Flume C and flow 
about 800 ft. through it to the inlet pipe to the sedi- 
mentation basin, or it could be turned into a 36-in. cast- 
iron bypass pipe, resting on top of the decanting or outlet 
flume, and carried to the small reaction tank of the filter 
plant. A bypass to avoid both flumes and sedimentation 
basin had also been provided. 

Under the conditions of the filling a lineal foot of. the 
flume and walls would be subject to the approximate 
forces shown on the section (Fig. 1). The vertical plane of 
the face of the heavy wall extended below the base may 
be considered as the back of a retaining-wall, which, to 
prevent the soil from oozing out from under the heavy 
wall, must offer a greater resistance against sliding on the 
plane of least resistance than the maximum pressure ex- 
erted on its back by the earth under the heavy wall. 
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Upder assumptions more favorable to the design than 
any onsible designer would be likely to make, the ac- 
tive passive earth pressures on the vertical plane have 
been determined graphically by trials, for different depths, 
the average unit pressures derived therefrom and shown 


on a diagram (Fig. 1). The results indicate failure to 
be reasonably certain. 

As a practical demonstration of the need and useful- 
ness of simple theoretical investigations, where prece- 
dent, experience or instinct furnish no guide, the design 
has been-a decided success. That only about one-third 
of the flume failed in one slip may be attributed to vary- 
ing conditions of the embankment, which had not as yet 
peen saturated by seepage through pavement and con- 
struction joints. The embankment could not be expected 
to support the heavy wall, if there was no water in the 
channels, after it had been saturated. With water in the 
basin and corresponding pressures on the slope, the pas- 
sive pressures would have been far greater; but wave ac- 
tions might have a disturbing effect. 


Be cn 


aS 


These extracts were sent to us by Mr. Werenskiold, with 
the statement that they were taken from the Dallas 
Morning News of Dee. 13, 1913.—Epiror. | 

On Dec. 1, at 1:09 p.m., Mr. Morey, in the presence of the 
representative of the American Water Softener Co., turned the 
water into the west basin, through the mixing channel, at the 
rate of 11,000,000 gal. per day. The water continued to flow 
into the basin at that rate all that night and until 10:10 a.m. 
the next day, at which time the accident occurred. There was 
but one eye-witness to the accident, although Mr. Morey was 
on the wall ten minutes before the break occurred, and saw 
then no sign of weakness. When the break occurred a con- 
siderable length of the wall seemed to have been undermined 
at the same instant, the first thing noticed having been the 
bulging of the slope pavement in a line about 7 ft. below the 
lower channel; this was followed by the immediate discharge, 
below the foundation of the wall, of water and mud behind the 
three parallel walls and the falling flat on its north face of 
150 ft. of the collapsed section. 

As above stated, the water was brought into the basin 
through the mixing channel, which was not the proper pro- 
cedure as, with the basin empty, this would bring pressure on 
the walls which they were not intended to bear. The basin 
should have been filled up to nearly the full operating depth 
through the bypass pipes before permitting the water to flow 
through the mixing channels, the walls of which were in- 





Fig. 2. Views or Mixine FLumME, DALLAS FILTRATION PLANT, Lookina West From Division EMBANKMENT 


(1) Original flume, immediately after failure. (2) Upper 


channel (see sections, Fig. 1) reconstructed along length 


of broken portion.) 


In making the repairs the Channels B and C (see 
large section, Fig. 1) were bulkheaded off at the break 
and shortened about 300 ft. The Channel A was main- 
tained by supporting the light wall on buttresses and 
ribs, 10 ft. c. to ¢., reinforced and provided with curtain 
walls, as shown by one of the small sections (Fig. 1) 
and the photograph (Fig. 2). During the latter part of 
April, the sedimentation basin was partly filled from and 
through the filtered-water basin by pumping raw water 
through same, and also through the east end of Flume C, 
which has been converted into a bypass to avoid the use of 
the other channels in filling. The plant is now (May 11, 
1914) reported to have been in successful operation for 
a few days without any new accidents having been made 
public. When the water in the sedimentation basin is 
drawn down some distance below the flume, as it is likely 
to be sooner or later from some cause, more of the orig- 
inal flume can be expected to take a very natural course 
down the slope. 


CoNSULTING ENGINEER’s REPORT ON THE FAILURE 
[We reprint herewith extracts from a report on the 


failure by James H. Fuertes, of New York City, Con- 
sulting Engineer on the Dallas water-purification plant. 


tended merely to divert the course of the water slowly back 
and forth across the end of the basin to allow it to mix for 
half an hour with the added chemicals before entering the 
basin. 

By filling the basin through the mixing channel the water 
got through cracks in the old slope pavement and, working 
down through the gravel under the pavement, brought up 
against the heavy wall, and backing up, caused excessive 
pressures. 

Had the basin been filled through the bypass there would 
have been no pressure against the wall when the water was 
admitted through the mixing channels, and had the backfill- 
ing behind the big wall been rammed in, watertight, and the 
slope paving over this filling been promptly replaced, as 
directed, the wall would not have failed under the pressures 
actually exerted, as is shown by the fact that more than two- 
thirds of the wall still stands intact, and undisturbed even by 
the violent strains therein caused by the failure of part of it, 
and that the part that failed is the part from behind which 
the replacement of the paving was longest delayed. 

The portion of the wall that failed is about 200 ft. long, 
the undermining of this portion displacing and damaging the 
adjoining sections for a short distance on each side. The 
failure of the wall destroyed the old slope paving for a cor- 
responding length and for from half to two-thirds the full 
depth of the slope. The fallen sections of the wall lie nearly 
fiat on this slope, at the middle of the break, and range from 
this position to a standing position at the two ends of the 
break; all three diverting walls were destroyed for the width 
of the break. 

There appears to be no further tendency for the walls to 
slide or move, either as to the uninjured parts, or as to the 
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pieces which fell, and I believe it would be unwise to disturb 
the fallen pieces on account of the treacherous nature of the 
soil and its liability to cave, settle and slide when saturated 
with water and disturbed. I would also hesitate to restore the 
original slope to this embankment, fearing the reproduction 
of the conditions that gave so much trouble in the repair of 
the broken cross-wall. 


After stating that it was possible but not advisable to 
put the filtration plant in operation regardless of the 
break, although the softening process could not be used 
until the west basin was made available, Mr. Fuertes dis- 
cussed repairs to the break in the mixing flume as fol- 
lows: 

It will not be advisable, as above stated, to attempt to 
replace the slope paving at the break, on the original lines. 
A treatment similar to that adopted for the old broken cross- 
wall [not here described.—Ed.] will be required, though it 
will be less extensive as the caving is much less pronounced 
and the soil firmer. It will not be feasible, except at consider- 
able cost, to replace all the broken cross-walls, on account of 
the difficulty of getting proper foundations, but the portions 
now standing can be utilized by building bulkheads up the 
slope, each side of the break, and properly connecting the 
channels across the break in a manner that I will show in 
drawings which I will prepare after the surveys now in 
progress are completed. I have made a number of studies for 
different plans for accomplishing the desired results, and the 
approximate estimates of cost indicate that an expense in the 
neighborhood of $5000 will be involved in making the repairs. 


We are informed by Mr. Fuertes, under date of June 
23, 1914, that the repairs to the flume were carried out 
in accordance with the general plan outlined in the para- 
graph last quoted and that the plant has been in oper- 
ation six weeks. Mr. Fuertes also states that some of the 
discussions of the break have been “‘based on the erroneous 
assumption that the wall which failed was intended to 
act as a dam or retaining-wall.” 


% 


Experiments with Screw Spikes 
and Auxiliary Rail Fasten- 
ings; Pennsylvania Lines 


Some extensive tests have been made on the Pennsyl- 
vania Lines to determine the efficiency of screw spikes 
as rail fastenings, and to determine also the value of some 
supplementary devices which are employed in Europe to 
increase the holding power of screw spikes in the ties. 
The results were far from satisfactory, although the screw 
spike has been generally considered as a very efficient 
rail fastening. Two supplementary fastenings were used : 
(1) the Thiollier lining,* which is a steel-spring spiral 
screwed into a thread in the spike hole, in order to com- 
press the wood in which the thread of the screw spike 
cuts its way; (2) the Lakhovsky lining, which is a split 
sleeve inserted in the bored hole and forming a threaded 
socket for the spike, the sleeve being spread outward 
against the wood as the spike is screwed home. These 
linings are shown in the accompanying cut. 

The tests were undertaken by W. C. Cushing, Chief 
Engineer of Maintenance-of-Way, Pennsylvania Lines 
(Southwest System) and were in charge of R. D. Me- 
Keon and W. D. Wiggins. A review of the tests and their 
results has been published in Bulletin No. 165 of the 
American Railway Engineering Association, and we give 
herewith a brief summary of the reports. The introduc- 
tory statement by Mr. Cushing is as follows: 


The experiments described were undertaken by the writer 
to determine if it would be possible to find suitable rail 
fastenings which would enable us to obtain the full life of a 





*“Engineering News,” June 21 and Aug. 23, 1906. 
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preserved wood tie. It seemed quite doubtful wheth. iy, 
fastenings heretofore proposed would last sufficiently lo fé 
the purpose, and suspicions against the screw spike 
aroused by the fact that in Europe it was necessary 
vent various methods of repairs, such as the wooden 
plug,* the Collet wooden screw trenail, the Thiollier | i] 
lining and the Lakhovsky cast-steel lining 

The methods used in placing these screw spikes wer: 
in common use in France, and the screw spikes used 
obtained from France. The trial shows that the screw s 
were too small, the method of placing (without shoulder _,, 
port for the head) defective, and the problem of rust i ll 
so serious that such kinds of fastenings are rendered in. 
tive in altogether too short a time. 

As a result of these tests, more elaborate tests have 
inaugurated on the Pennsylvania R.R. and the Pennsy! in 
Lines, which are under the charge of a joint committee. he 
screw spike used is much larger and is the result of s 
made by the writer. Some of the same difficulties are a: 
in the new tests, which clearly show that a screw spik. is 
not a successful device for securing rails to wooden s, 
unless a successful method of repairs from time to time 
be devised, which will enable one to “cure” the screw s;)i\\ 
when it becomes loose, which it does inevitably in the coiirse 
of time in many instances, under heavy traffic and severe 
conditions. 

Indeed, it may be found ultimately that the practice of 
the Great Western Ry., of England, in using bolts clear 
through the ties, may be the most successful plan. 


A condensation and some direct quotations from ile 
two reports follow: 


Ties AND FAsTENINGS+ 


The French screw-spike (Eastern Ry.) used in the test 
is 5% in. long under the head, \% in. diameter at the rovi 
of the thread, increased to #4 m. at the shank to insure 
tightening in the last turn of the spike. The pitch is 
two threads per inch. The head has a square top tapering 
from 34 in. to & in. for engaging the socket wrench, but 
this should be made without a taper, as it causes the 
wrench to lift when the screw is being seated. There 
were 18,000 of these spikes and the spiral linings. The 
tie-plates were of the flat-bottom type, 6x9 in., 4§ in. 
thick. 

Quoting now from the report: 


On hewed ties, the rail seats were adzed by hand, a tem- 
plate being used to insure accuracy. Holes were then bored 
through the tie with ordinary auger and proper spacing 
template. The boring may be done by hand or power. In 
this case, a portable air-compressing plant (made for use in 
bridge riveting) was used, with a wood-boring air motor. 

It is necessary to bore the holes entirely through the ties, 
as the thread-cutting tool could not otherwise be used, due 
to the accumulation of shavings from it in the bottom of the 
hole. The holes were then tapped with a special thread- 
cutting tool, furnished by Thiollier. The diameter of the 
tool at the root of the thread is the same as the diameter 
of the hole. This operation may be performed by hand, or 
with a borin& machine. In this experiment, a compressed-air 
plant and a heavy air-motor were used. 

The screw spikes were run down three-fourths of their 
length with an alligator wrench and tightened by means of 
a socket wrench about 30 in. long, equipped with an ordinary 
brake-wheel at the upper end. Two men were required for 
operating each wrench. 

The helical lining is then seated in the hole by means of a 
driving mandrel, on which the lining is placed, the lining 
being pulled into the tie. Great difficulty was experienced in 
placing the linings by hand. When the lining was partly in 
place, the friction between it and the wood became so great 
as to straighten out the bend which engages the mandrel, 
permitting the latter to turn in the lining. In this event, it 
became necessary to remove the lining from the hole and 
replace the bend at its lower end, or replace the lining itself 
with a new one. 

The removal of the lining was accomplishea with difficulty 
and many were broken during this operation, or in replacing 
the bend so that it might again be driven into the tie. Va- 
rious attempts were made to overcome this difficulty. Both 





*“Engineering News.” Oct. 19, 1914. 


+From the report_of W. D. Wiggins, Division Engineer, 
Pennsylvania Lines. Pittsburgh Division. 
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t iameter of the hole and the size of the thread were in- 
sed, within limits, without much success. A slight in- 
se in the size of the hole, or of the thread-cutting tool, 
iited in the lining being too loose and coming cut with 
screw spike when there was occasion to remove it. A 
. design of driving tool was finally devised with a shoulder 
ngage the upper end of the lining, in addition to the one 
the lower end. This tool pushed, as well as pulled, the 
ng into place. Some improvemnt was effected by the use 
this tool, but the difficulty was not entirely overcome. It 

ohld be necessary to use special machinery for executing 
ork of this character. 


The cost per tie was $1.78 with common spikes and 
32.16 with screw spikes and spiral linings. The cost in- 
cludes the creosoted tie, spikes, tie-plates, linings, adzing, 
unloading and piling ties, placing ties and surfacing 
track. 

Resutts or Trsts* 

The screw spikes and Thiollier helical linings for the 
spike holes were installed during June to November, 
1907, in ties of Kentucky short-leaf pine and red oak, 
treated with 21% gal. of creosote per tie (0.33 gal. per cu. 
fi.). After an inspection of the track in February, 1913, 





A 
FreNcH Devices Usrep to INCREASE THE EFFICIENCY 
OF ScrEW SPIKES 


(A. The Thiollier steel spring spiral. B. The Lakhovsky 
split sleeve.) 


it was decided that the track would have to be gaged at. 
once, and as this would require common spikes the ex- 
periment was closed. The general results were as fol- 
lows: 

The screw spikes were not large enough and the 
method of placing them did not furnish enough lateral 
resistance to prevent the widening of the gage. The tie- 
plates were almost entirely destroyed by rust and many 
of the screw spikes and Thiollier linings were corroded 
badly, so that their holding power was destroyed. This 
condition is supposed to be aggravated by brine dripping 
from refrigeration cars, as this traffic is heavy. 

The holding power of screw spikes is greater than that 
of the hook spikes commonly used, but the forces tending 
to loosen them are very great, unless the surface of the 
track is kept in a high state of perfection. The spikes 
in loose ties are apt to be quickly loosened by having 
the threads in the wood destroyed. The above defects 
having developed in 514 years, it appears that the fasten- 
ings must be adapted for repair work or the full life of 
creosoted ties cannot be obtained. 

There were more loose screws where the tie-plates were 





*From the report of R. D. McKeon, Assistant Division En- 
gineer, Vandalia R.R. 


ENGINEERING NEWS 129 















































used, owing to the corrosion of the plates. The condi- 
tion of the intermediate screws and tie-plates was very 
bad, many of the plates having rusted almost entirely 
away, largely due to the action of the brine from refriger- 
ator cars. The screws in some cases were almost de- 
stroyed, their threads having been eaten away, permitting 
the screws to be lifted out of the ties. Many screws were 
worn under the head and bent. The bending could be 
overcome by designing a tie-plate that would support the 
head of the screw and assist in resisting the laterai 
thrust of the rail. The tie-plates had all cut into the 
ties about 14 in., as had the rails on the ties without 
plates. Some ties were crushing under the plates. The 
joint screws and plates were in good condition, but some 
screws could be raised an inch, due to the tie decaying 
around the lining. 

It is impossible to extract the Thiollier linings or to 
introduce new spikes with good results. Therefore, the 
Lakhovsky linings were introduced at the joints, in new 
holes, to compare them with the other lining. At the 
time of inspection the joint screws which were installed 
in 1910 with Lakhovsky linings, clips and larger tie- 
plates, were giving satisfactory service. They were noi 
bent and all were in good condition with the exception of 
a few of the linings being loose. At a great many of the 
jcints, the rail, tie and tie-plates seemed to be held firmly 
to each other, and the entire joint moved up and down 
under traffic. The joints were all in fairly good line 
and surface, and this type of fastening seemed to give 
much better service than the smaller intermediate screws. 

CONCLUSIONS: 1. Screw spikes offer a greater resistance: 
to extraction, and will remain tight for a longer period than 
common spikes if the track is well maintained. 

2. By greater holding resistance they tend to reduce 
creeping of rail and also to prevent the slewing of the ties, 
but this action is not complete. 

3. The screw spikes do not cause the ties to split, as do 
the common spikes, on account of boring the holes in ad- 
vance, 

4. The cost of maintenance of track for screw spikes is 
from two to four times as great as for common spikes. 

5. Screw spikes cost from two to three times as much 
to apply as common spikes, and first cost is considerably 
greater. 

6. When screw spikes break, it is impossible to extract 

the stump from the hole, and when tie-plates are used, it is 
either impossible or very costly to exchange the tie-plates, 
so as to allow the proper number of spikes to be used. This 
might be a very serious matter when the spikes are cut off 
by a derailment. 
7. It is impossible to gage the track which is laid with 
screw spikes or to straighten rail which is canting on curves, 
when placed in accordance with the plan used for this ex- 
periment. 

8. It is impossible to remove screw spikes which have 
rusted, in order to replace them with new ones. 

9. Tie-plates with bosses supporting the heads of the 
spikes and screws with heads beveled to fit the rail would 
decrease the lateral thrust and would offer a greater resist- 
ance to the rail creeping. 

10. Larger tie-plates are required, as those which were 
used cut into the ties badly. 

11. It would seem desirable to fasten the tie-plates to 
the tie with screw or common spikes so that the sawing 
action of the plate, under traffic, would be eliminated and 
reduce the cutting of the plate into the tie. The plate must 
be held firmly to the tie. 

12. Heavier screws are needed, and two screws per rail 
on the inside should be used on curves to prevent canting 
and assist in maintaining the gage. 

13. The screws should be applied by some mechanical 
device, so that each screw would bear equally against the 
rail. By applying screws by hand, equal bearing is not ob- 
tained. 

14. Some method should be devised to overcome the effect 
of the brine from refrigerator cars on track fastenings. The 
failure of these fastenings was due largely to the corrosion of 
tle-plates and screws. 
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Remarkable Instance of the 
Creeping of Asphalt-Block 
Pavements 
By J. H. Ganpoiro* 


The following description of a creeping pavement that 
has recently come under the writer’s notice, illustrates 
one of the most advanced cases of such an occurrence of 
which he has ever heard. The conditions tending to pro- 
duce the creeping are, however, probably more severe than 
those ordinarily found on the average city highway. 
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PLAN AND Cross-Srections or Upper Broapway, NEW 
York Crry, SHOWING CREEPING OF ASPHALT- 
BLock PAVEMENT 


Upper Broadway, in New York City, is a wide 
thoroughfare, with two sidewalks, two roadways, and a 
grass plot in the center, as shown in cross-section in Fig. 
1. This avenue runs approximately north and south, the 
east roadway being used exclusively for northbound traf- 
tie and the west roadway for southbound traffic. Along 
each side of the grass plot is a trolley track (underground 
contact system ). 

The Broadway branch of the subway passes under the 
avenue, and between 121st Street and 122nd Street the 
trolley tracks diverge, narrowing the roadways to 30 ft. 
wide, in order to provide room for the three tracks of the 
subway, which comes out at 122nd Street in open cut, 
preparatory to crossing Manhattan Valley on a steel via- 
duct. The cross-section of Broadway at this point is 
shown in Fig. 2. 

Beginning at 118th Street and extending north to 
Manhattan Street (128th Street), a distance of ten 
blocks, is a down grade of from 4% to 414%. The street 
iz paved with sheet asphalt from 118th Street to the 
north side of 119th Street; but from here on to Manhat- 
tan Street the pavement is asphalt blocks. These blocks 
are 5x3x12 in. laid flat (5x12-in. surface exposed), in 
1%-in. cement mortar on a concrete base 4 in. thick. This 
pavement was laid in 1905. 

In addition to the ordinary street traffic of a large city, 
upper Broadway is subject to a very heavy automobile 
traffic, as this street is the main artery from the west side 
of the city leading to the bridge across the Harlem Ship 
Canal at Spuyten Duyvil. This is the only bridge -for 


*Care of J. G. White Engineering Corporation, 43 Exchange 
PL, New York City. 
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vehicles across the river and canal on this side of the , 
leading directly north. 

Under this heavy traffic, the blocks of the east 1 
way (the down grade) have at various points moved }) 
ily from their original positions, until the lines of blo. 
have assumed positions as shown in Fig. 3. There d 
not seem to be any regularity in this movement, so) 
sections of the avenue being apparently free from a 
considerable movement, while other sections exhibit 
large displacement. This displacement seems to ha 
reached a maximum just north of 122nd Street, whe 
the pavement is now in poor condition. Here the mov. 
ment of the blocks has reached the astonishing amount « 
over 4 ft., as shown in Fig. 3. 


CREEPING OF ASPHALT-BLOcCK PAVEMENT; PATCH OF 
New Buiocxs, OcEAN Ave., BrooKLyN 


The following comparison will give an idea of the sin- 
gular variation in this movement, the reasons for which 
the writer is at a loss to understand: 


119th St. to 120th St., 3 ft. 

120th St. to 121st St., very little movement. 

121st St. to 122d St., from 1 ft. 9 in. to 2 ft. 3 in. 

Just north of 122d St., 4 ft. 3 in. (the maximum). 

122d St. to 123d St., badly creeping, but difficult to follow the 
lines of the blocks in order to measure the displacement. 

123d St. to 124th St, 1 ft. 10 in. to 2 ft. 3 in. 
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to 125th St., fairly regular except just north of 124th 
where there is a displacement of 2 ft. 6 in. 
125th St. to 126th St., here the roadway widens again, the car 
ks being carried in under the viaduct. From here on 
Manhattan St. there is very little displacement. 
The strain of this movement on individual blocks has 
such as to cause them to assume various shapes anid 
dimensions, two maximum cases of deformation being il- 
trated by Figs. 4 and 5. From these it will be noted 
the blocks were originally 5 in. wide, some 
in. wide, and have been bent and twisted 2 
in. from their original rectangular shape. Of 
se, it is to be remembered that all these figures are 
taken from surface measurements, and the blocks are 
perhaps not so badly distorted deeper down. 

Owing to the creeping of the surface of the blocks over 
ihe joints between them, combined with the oil drippings 
from automobiles, the joints are practically obliterated 
over large areas of the pavement, and it is therefore im- 
possible to follow the lines of the blocks at all on these 
areas. Indeed, it takes close scrutiny at places to tell 
the surface from that of the ordinary sheet asphalt. 

In making necessary repairs, the blocks have been 
cut out in the worn portions, and new blocks, 5x24%x12 
in., put in place in regular rows perpendicular to the 
curb, no attempt being made to follow the reversed curve 
assumed by the old blocks. 

There is no way of telling, at present, whether there 
has been any movement of the concrete base, but it is the 
vriter’s opinion that, there has not been any very serious 
displacement. Apparently all the movement has taken 
place between the blocks and the concrete base; the cause. 
of course, being the very heavy traffic on a down grade 
and all in one direction. 

On the west roadway, where the traffic is uphill, there 
has been some little movement at some points, but it is of 
small amount and very irregular. The general tendency, 
however, seems to be a movement up hill, on this side of 
the avenue. 
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Creeping of Asphalt-Block 
Pavement on Ocean Ave., 
Brooklyn, N. Y. 


Some of our readers will recall a letter published in 
our columns of Dec. 25, 1913, p. 1315, calling attention 
to the creeping of the asphalt-block pavement on Ocean 
Ave., Brooklyn, N. Y., in much the same manner as 
tle pavement described above by Mr. Gandolfo and to a 
maximum displacement of 4 ft. 6 in. The blocks on 
Ocean Ave. are 5x214,x10 in., laid in the same manner as 
on Broadway. Here also the same reversed curve was 
noticeable although this avenue is not divided by car 
tracks, 

The accompanying illustration shows a patch of new 
blocks, placed recently on Ocean Ave. The pavement was 
put down in the summer of 1910, and is apparently being 
repaired under the guarantee clause of the contract. In 
some cases the old blocks are being cut out so as to make 
a regular-shaped patch, but in many instances the patch- 
ing is like that shown in the illustration. 

This method of failure seems to be common on all the 
heavily traveled streets in the city which are paved with 
asphalt blocks. A portion of Flatbush Ave. on a consid- 
erable grade shows the same tendency of the blocks to 
creep or flow up hill, as noted by Mr. Gandolfo on Broad- 
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way. The cause is the same in all instances—the heavy 


-motor-vehicle traffic always in one direction. 


The chart and photograph are particularly interesting 
as illustrating graphically the strains every pavement 
surface is subject to. Probably all bituminous surfaces 
flow or creep in exactly the same manner, but owing to 
the absence of joints the movement is not so easily de 
tected. 

It has been suggested that regularly spaced ribs in the 
concrete foundation would help to eliminate this trouble. 
These ribs might be 10 in. wide, perhaps, and come to 
1 in. of the surface of the pavement. Over the ribs, spe- 
cal blocks 1 in. thick could be laid, so that the asphalt 
surface of the pavement would be unbroken. 


3 


Slate Beds and other Features 
of the Devizes Sewage Works 


About nine years ago, W. J. Dibdin, of London, Eng- 
land, included slate-contact beds as a part of sewage- 
treatment works for the small town of Devizes. The fol- 
lowing description of the works as they now stand is 
slightly condensed from notes by Alan J. King, in the 
Journal of the Institution of Municipal and County En- 
gineers (London) for April, 1914. 

The plant consists of a total of 18 beds, 8 coarse (2 
of these being for storm water), and 10 fine. The coarse 
heds are 68 ft. long by 48 ft. broad, and are filled with 
layers of slate about.1 in. apart to a depth of about 4 ft. 
The storm-water beds are similar, only bigger, being 80 
ft. long by 68 ft. broad. These are used when the sewage 
to be dealt with is more than can be treated by the first 
six coarse beds, which only happens during very wet 
weather, and the effluent, after having been through these 
beds, is allowed to run away without further treatment. 

The fine beds are the same size as the coarse beds, and 
are filled for a depth of about 4 ft. with coke breeze, 
which has been previously passed through a screen. These 
Leds require renewing about every five years, but the 
slate beds being once well laid will, with a little attention, 
last indefinitely. There are also two grit-settling tanks 
which belonged to a former system, and are now used for 
allowing the grit to settle after a heavy storm. 

The sewage is a dense domestic one about 240,000 
|U. 8.] gal. per 24 hr., and has the storm water included 
with it. 

Except after heavy rain, when the grit chambers are 
first brought into use, the sewage is run straight on to the 
primary slate beds, consecutively, each one taking about 
21% hr. to fill. After standing for about 3 hr., it is run 
in the same way on to the secondary coke breeze beds and 
allowed to stand the same time. Then it finally finds its 
way by a channel over the land immediately below the 
sewage farm and eventually into a brook. 

By the time the effluent has come from the fine beds 
it is very good, so that when not wanted on the land, it 
is allowed to run straight away into the brook without 
causing any ill effects. 

The whole plant employs 3 men (2 by day, and one 
for night duty), and the cost is under $1000 per annum. 
All this amount is practically for wages, and the cost ap- 
pears to much advantage when compared with the sys- 
tem of pressing the sludge with lime, which was for- 
merly used, and which besides resulting in a large amount 
of sludge, caused an annual expenditure of nearly $3500. 
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New 120-lb. Rail Section; 
Pennsylvania R.R. 


The 100-lb. rail, of different sections, has for some 
years been the maximum size of rail for steam-railway 
track, but the possible necessity and economy of using 
heavier rails on lines carrying heavy traffic has been sug- 
gested from time to time, and the Pennsylvania R.R. has 
now decided upon trials of a 120-lb. rail. This rail is of 
an experimental character, and the section is shown in the 
accompanying cut, while its dimensions are given in tab- 
ular form. 

In general, the new rail resembles the heavy-base rail 
(type B) of the American Railway Association sections, 
but with some important modifications. The proportions 
of this 120-lb. rail are 41, 22 and 37% for the head, web 
and base, as compared with 40.2, 19.2 and 40.6% for the 
100-lb. A. R. A. (B) rail. The sides of the head have an 
unusually steep slope (8° as against 3°), while the top 
of the head has the short radius of 10 in, (as against 12 
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EXPERIMENTAL RaiL or 120-Lp. PER YpD., PENNSYL- 
VANIA R.R. 


in.), and corner radii of #g in. (as against 34 in.). The 
fishing angles are 18° for the head and 14° for the base, 
while in most rail section the angles are uniform and 
those of the A. R. A. sections are 13°. The height is 
614 in. as against 6 in., but the width of base is the same, 
since the use of tie-plates obviates any necessity of in- 
creasing the bearing surface of the rail. 

The nearest approach to this new section is the 110-Ib. 
rail of the Lehigh Valley R.R., described in ENGINEER- 
ING News, Oct. 24, 1912, and designed for use where 
heavy grades and sharp curves cause severe conditions of 
wear. In this case, the height remained 6 in., the same 
as the A. R. A. (A) section, forming the standard rail, 
but metal was added to the web and head. This 110-lb. 
rail (like the new P. R.R. rail) has a 10-in. top radius, 
instead of the 14-in. of the A. R. A. (A) section. The 
sides of the head have a slope of 4° (instead of 3°), 
while the Pennsylvania rail reverts to what has long been 
an obsolete practice in giving a much greater flare to the 
head. 

This practice was introduced originally on the Lehigh 
Valley R.R. by Sayre, whose 76-lb. rail of 1883 had 
a flare of 10°, as against 8° in the new Pennsylvania rail. 
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The flare in the Lehigh Valley rails was reduced to 5 jn 
1891, and since then it has been limited to 3° to 5° in 
most rail sections. Presumably the present revival of the 
flaring head is due in part to considerations of flange 
wear on Curves. 

An article describing several so called “frictionless” 
rails for use on the inside of curves appeared in Enui- 
NEERING News, July 2, 1914, p. 20. 


Fire Hazard from Refuse 
Incinerating Plants, 
Galveston, Tex. 


A brief report on fire dangers from city and private 
refuse-burning plants at Galveston, Tex., was recently 
made by the Committee on Fire Prevention of the Na- 
tional Board of Fire Underwriters (135 William St.. 
New York City) following a recent visit by Mr. Gold- 
smith, one of the committee’s engineers. The commit- 
tee’s remarks on the city’s plant are substantially as fol- 
lows: 

The city garbage incinerating plant consists of a two-story, 
iron-clad frame building, with open first story adjoining a 
concrete furnace with concrete stack. Combustion is aug- 
mented by oil burners. The chimney is equipped with a 
spark arrester. The plant has proved to be not well de- 
signed to eliminate the fire hazard. 

The nearest exposure is a cotton platform 250 ft., to the 
east, where several minor fires, caused presumably by sparks 
from the incinerator, have been put out with a bucket of 
water by the watchman. These fires were probably due to 
the poor condition of the spark arrester, the screen of 
which is rapidly deteriorated by the fumes. It is reported 
that the clinker is not always wet down by the attendant 


when it is drawn from the furnace, and this is likewise a 
possible source of fires. 


After commenting on a number of private incinerators, 
which are of local interest only, the report concludes: 


The city is considering the construction of modern in- 
cinerating plant, about 300 ft. from pier sheds. 

It is believed, from knowledge gained by the inspection 
of a newly erected plant in Atlanta, Ga., and of the condi- 
tions under which other modern plants are operated, that 
a properly designed and constructed plant, which gives com- 
plete combustion and provides for safe disposal of the 
clinker, will introduce no hazard at the proposed location. 

The operation of a number of scattered plants should be 
discontinued, and all burning of refuse confined to a single 
plant at which the hazards are more carefully safeguarded 
than it has been in the past; the high winds, coupled with 
large cotton storages in the open, render such processes 
enormously hazardous when carelessly handled. 
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narKable Day-Labor Munic- 

ipal Comstruction in Minne- 
apolis 

By E. M. Ricuter* 


Mnneapolis, the first important city in the United 
States to depart from the contract system on public work, 
has ordered this year more than $3,500,000 of municipal 
construction under the day-labor plan, carried out by the 
city engineering department. Many other cities have 
adopted the day-labor plan more or less extensively, but 
none has developed it to the same degree as Minneapolis, 

More important items on the 1914 schedule are enum- 
erated in the following tabulation. This does not include 
the ward street work and sprinkling, in which the day- 
jabor plan also obtains, and many other minor items; 
the total goes well past the $3,500,000 mark. Further, it 
does not include betterments in the parks, libraries, hos- 
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100% over the same period in 1913, yet the city will be 
its own largest builder this year. Practically all of this 
city work has already been put under way and two-thirds 
of it will be completed by the end of the season. It is 
varried on under the personal supervision of the city en- 
gineer, Frederick W. Cappelen. Nearly 5000 laborers, be- 
sides many skilled mechanics, foremen, engineering as- 
sistants, etc., are engaged in the work. 
Lasor HANDLING 
Minneapolis’ day-labor work is governed entirely by the 
municipal civil-service system, imaugurated last July 
(1913). Common laborers are examined chiefly for phys- 
ical fitness. Preference is given first to men who have 


been employed in the same class of work for years by the 
city, then to American-born men of families—homeown- 
ers—over alien labor. 

City crews on paving, sewer, water and like construc- 
tion experience remarkably few changes :n comparison 
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Two LARGE ConcrETE BrinGes tro BE BuItt IN MINNEAPOLIS THIS YEAR BY CrTy Day LaBor 
(Upper elevation, Nineteenth Ave. Bridge. 


pitals, ete. The latter works are under boards or com- 
missions, independent of the city council under which the 
engineering department operates. In the boards the con- 
tract system is chiefly employed, despite the success 
claimed for the day-labor plan by its friends. 





MINNEAPOLIS PUBLIC WORK TO BE DONE BY DAY 
LABOR IN 1914 

CORN NE ob nah ors rake ee Ke Sate ee e.s ad ous oe $865,000 
PRM a oe ee CAC ui kde add clk kaha pat eeeawar 750,000 
DOWWNES ope idhs oc sins Gb Gn Cha Cares sae heseeae decay 680,000 
Filtration plant enlargement.................. 200,000 
Water-works distribution system................ 225,000 
Di re a ass bo kek < 6 0 0:0,0 Sabet ppc ae 6 Od 150,000 
Good roads (special fund)......... 100,000 
Curb and gutter work......... eee 100,000 
Bassett’s Creek improvement........... we 75,000 
RIV GE: Se OD aie da oc brn cn Cob cae damit enh cece 65,000 

Ne Ad SA ia dos 6 46 w eb Ee eee eee Nee 6 we $3,210,000 


(Minor items add several hundred thousand dollars.) 


It is a noteworthy fact that, although permits for pri- 
vate buildingst so far issued in 1914 show a gain of 





*Of editorial staff of the “Minneapolis Journal,” Minne- 
apolis, Minn. 


tIncludes a 21-story building already under way, a 27-story 
building’ which will be more than half finished by Nov. i, 
and numerous other important structures. However, the in- 
crease in the permit value is not chargeable to a few unus- 
ually large buildings, for the increase in number of permits 
corresponds to the increase in value. 


Lower elevation and plan, Third Ave., south side.) 


with those on like work for private contractors. Two 
reasons are assigned for that condition: (1) The city is 
“sure pay”; (2) the pay is always equal to, if not higher 
than, the common scale, except possibly during the har- 
vest season. The present rate is $2.40 an 8-hr. day for 
common labor, with handy-men getting 10 to 15c. extra. 
The council has recommended an increase to $2.50, alder- 
manic friends of labor contending that the city employees 
give better service than those of private contractors, even 
if they are somewhat higher paid; the subject is waiting 
confirmation by. the civil-service commission. Teamsters 
are receiving $4.75 minimum and $5 maximum. 


Two LarGe CoNcrETE BRIDGES 


Topping the list of day-labor work is the item of $865,- 
000 for two new ornamental concrete bridges to span the 
Mississippi River. One is in the heart of the city, at 
Third Ave. South. The other is at Nineteenth Ave., 
about a mile below. The former is to have five 213-ft. 
spans and several shorter spans; the other, two spans of 
300 ft. each. The cost estimates, which are thought to 
be conservative, are $500,000 for the bridge on Third 
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Fig. 1. Water tower in Prospect Park, just finished; the 
same tower is shown during erection by Fig. 3. Fig. 2. West 
tower of double Lidgerwood cableway for Third Ave. South 
Bridge over Mississippi River. Fig. 4. A tunnel under 19 
tracks of the Northern Pacific Ry., for a 54-in. main of the 
Minneapolis Water Department. 


SrriKING Items or Crry ConstRUCTION IN MINNE- 
APOLIS, DoNE BY THE DAy-LABOoR PLAN, UNDER 
F. W. CAappreten, Crry ENGINEER 
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. (just two blocks from the new postoflice and adjac- 
to the famous St. Anthony Falls and the great flour- 
ing district for which Minneapolis is known the world 

r) and $418,000 for the structure on Nineteenth Ave. 

. Cappelen and Assistant Bridge Engineer K. Oustad 

ieve, however, that approximately $50,000 may be 

ved on the construction cost of the latter bridge by 
sing the form material and other equipment used on the 
Third Ave. bridge. 

Sketches of the two bridges are given in the drawing 
on p. 133. 

It may not be amiss to add that the care and mainte- 
nance of all the river bridges in Minneapolis are in the 
hands of the city engineering department. 

PAVING 

Several hundred thousand yards of paving are being 
laid this year. Creosoted blocks of long-leaf Southern 
pine are used for the great part of the city paving. The 
material is popular because there has been practically no 
difficulty from oozing creosote, buckling and other 
troubles complained of in some other cities. 

A portable asphalt plant, costing about $25,000 
equipped, is being operated by the city this year for the 
first time. It was delivered last fall and used for a small 
amount of experimental work, which is influencing its 
use this year. The asphalt crew is putting down prin- 
cipally asphaltic concrete, in most cases as resurfacing on 
worn brick and granite-block pavement. Orders for this 
work followed recommendations of Mr. Cappelen that it 
is both economical and satisfactory. 

The general street work is supervised by Assistant City 
Engineer Ellis R. Dutton, who pays particular attention 
to paving operations, and is assisted by Street Engineer 
Benjamin Durham, in charge of grading and other dirt 
work, 

In addition to the large amount of new paving and the 
ward funds for street work, a special fund of $100,000, 
proceeds of a “good roads” tax, general in the city, is 
being used for the improvement of the arterial streets. 
The ward work, although largely delegated to the street 
commissioner in each of the thirteen districts, is super- 
intended by Walter Walsh of the city engineer’s office. 


SEWER CONSTRUCTION 


New sewer construction, third in importance on the 
list, embraces plans for some 20 mi. of sewers, extensions 
and enlargements of the system, estimated at $680,000, 
all of which will be completed before snow flies, accord- 
ing to City Sewer Engineer Carl J. L. Ilstrup. It in- 
cludes the digging of sewer tunnels in the sandrock 80 
ft. below the surface through the business district, to re- 
lieve overtaxed systems in the district and to provide 
for business buildings with sub-basements extending be- 
low the level of the original sewers. The biggest single 
sewer project under way is the 10-ft. trunk on Thirty- 
cighth Street, which is being extended across the southern 
section of the city from the river at the east limits to the 
lakes district on the west border, a dists.ce of nearly five 
miles, 


INCREASED WATER SUPPLY 


Improvements in the water-works department for 1914 
may reach $500,000. Enlargement of the new mechani- 


cal filter plant on Columbia Heights just over the north 
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boundary of the city, now in its second year of operation, 
will increase the capacity from 48,000,000 gal. to about 
64,000,000 daily. An additional coagulation basin has 
just been put into commission to increase the efficiency 
of the plant, and four additional filter beds (making a 
total of 16) will be finished about midsummer. William 
NX. Jones, formerly connected with the engineering corps 
of the Cincinnati filtration plant, in charge of construe- 
tion here, believes the enlarged plant will be in working 
order before Sept. 1. 

Lighteen miles of water laterals are being laid, under 
supervision of J. H. McConnell. Demands for extensions 
were so heavy that the council committee on water-works 
was forced to limit orders to graded streets, but all these 
are now to be supplied. 

A 50-in. steel main from the filtration plant to the 
southeastern section of the city, designed to improve 
pressure conditions in that district, is being laid. The 
appropriation for it is $45,000. 

The water-works extensions are under the supervision 
of J. Arthur Jensen. The filtration plant is under the 
superintendency of Lewis I. Birdsall, formerly engaged 
in a like capacity at Rock Island, Ill. 

VALUATION AND Stupy or Water DeparrMent— 
With Mr. Birdsall’s assistance, City Engineer Cappelen 
has recently completed a survey of the city water depart- 
ment. A feature of his report is a recommendation that 
a lime process be adopted to reduce the alkalinity of the 
city water-supply. The suggestion was approved and the 
process is to be inaugurated when the plant enlargements 
are completed. 


Street WIDENING 

One of the important items of projected city work is 
the widening of Seventh St. North, a distance of three 
blocks in the heart of the business district, and its exten- 
sion thence in a straight line for about ten blocks through 
a well built-up residence district. The estimated cost is 
$567,400. Work will start iate this fall or early in the 
spring, proceedings having already been finally confirmed 
by the city council. 


Basserr’s CREEK COVERING 


Bassett’s Creek, a stream crossing the northern part of 
the city, has a history of periodical destructive floods, 
dating back before the incorporation of Minneapolis. The 
creek has been a frequent cause of complaint, both for its 
floods and (in recent years) for its unsanitary condition, 
produced by rubbish dumps and the like along its banks. 
The city engineering department is now developing plans 
to convert the stream into a concrete-enveloped sewer 
An appropriation for the construction has been made by 
the council. 


MenicrpaLt Harspor Sea-WAtuL 


Finishing the list of regular work committed to the 
Minneapolis engineering department for execution under 
the day-labor plan is the item of $65,000 for the erection 
of a sea-wall, as the first step toward the establishment of 
municipal steamboat terminals on the river. Minneapo- 
lis will be at the head of navigation on the river when the 
government dam just below the city is completed. The 
wall is to be started shortly and is likely to be completed 
this season. Then will follow the building of wharves 
and warehouses with hoists to elevate the cargoes up the 
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100-ft. cliff to the level of the proposal municipal belt 
line to connect with railroads. 


OTHER WorK 


Additions are being made to the city garbage crema- 
tory. A 200-ft. stack is being erected, and preheaters 
and a forced-draft system are being installed. The in- 
cinerators generate steam from which is produced electric 
current. The station lights and heats the city tubercu- 
losis hospital and worktiouse nearby, and operates 200 
street arc lights in the surrounding parts of the city. 

Day-labor construction is also being used in the erec- 
tion of warehouses* for the sewer and water departments, 
at a cost of $25,000. Water-towers have been built for 
improving the pressure on two elevated areas. 

Nor is the story all told. In embryo are projects for a 
number of municipal ice-houses, a municipal street-rail- 
way 114 mi. long to connect the privately owned city trol- 
ley system with the filtration plant, acquisition by the 
city of the gas plant, and many minor things. 


Pusiic-UTILity PLANNING BY THE CITY ENGINEER’S 
OFFICE 

The last legislature of Minnesota gave the city’s engi- 
neering and construction organization a noteworthy en- 
dorsement by passing an act which authorizes the city 
to acquire and maintain a union steam-railway passenger 
terminal. Similarly extensive powers are vested in the 
city for the purpose of grade-crossing elimination, for 
which the city may make complete plans. 


UNION STATION PLANNING 


Efforts in the past to secure a union station in Min- 
neapolis by private action had failed. The legislative 
authorization to the city therefore opens a way to provid- 
ing a necessary improvement not otherwise obtainable. 

The Great Northern Ry. has just erected a $2,000,000 
passenger station, opened for traffic early this year. The 
station of the Chicago, Milwaukee & St. Paul Ry., four 
blocks distant, serves several other lines; the Minneapolis 
& St. Louis and Soo lines maintain separate passenger 
stations. 

The legislative act empowers the city to acquire by 
condemnation necessary ground for trackage. Proceed- 
ings have been commenced to obtain title to a strip about 
ten blocks long and two blocks wide along the river, in 
the heart of the city, part of which strip is now utilized 
for tracks into the Great Northern station. Sketches are 
being drawn in Mr. Cappelen’s office for the station and 
the entrance trackage. The main feature of the plan is 
simply to add to the new Hill station an additional wing 
which wil! more than double the capacity of the present 
structure, and to double the station trackage. The city 
engineer will soon make a tour of Eastern cities to in- 
spect new passenger terminals, prior to the final design. 

The most difficult part of the commission was to ar- 
range for all the railways, trackage for both passenger 
and freight through the district affected. In handling 
this problem, the aim was to give every railway that en- 
ters the city more advantageous facilities than it now 
enjoys. 

GrADE-CROssING ELIMINATION 


Surpassing in cost the great union-station enterprise, 
several important grade-crossing eliminations are either 





For materials bought by the city purchasing agency. 
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under way or projected. Detailed plans for all the se; 
rate projects under the general movement have been p: 
pared by the city engineer’s department, and in m 
instances two sets, respectively, for track elevation a: 
for depression. In carrying these projects into effect t! 
procedure will be to order separations by ordinance e1, 
bodying the city engineer’s plans and specifications. | 
cost of the separations must be borne by the railway 
even to damages to abutting property, according to th 
city’s contention. 

Depression of the H. & D. tracks of the C. M. & Si 
L. Ry. across the southern section of the city, embracing 
the construction of a large number of concrete bridges tv 
carry streets over the railway, is well advanced. This is 
done under plans made by the railway company. For fu- 
ture work, however, the city will make plans. The city is 
about to bring an action to enforce depression of the 
main-line tracks of the C. M. & St. P. between Sixth 
Ave. S. and Thirty-second St. Depression of the North- 
ern Pacific tracks or their removal from their present lo- 
cation in southeast Minneapolis has just been ordered. 
Proposals covering other lines in the city are pending. 


Municrpat WaAtTER-PowER 


Plans are being made for a water-power plant and 
auxiliary steam equipment to produce electrical energy at 
the new government dam (nearing completion) in the 
Mississippi River just below the city. A public corpor- 
ation, organized and operating under special legislative 
authority, is confident that the Federal War Depart- 
ment will lease to it the dam power rights for the bene- 
fit of the University of Minnesota and the cities of St. 
Paul and Minneapolis. Negotiations with the Federal 
officials are under way. 


FINANCING THE ELWELL LAW 


Funds are now available for practically all the various 
undertakings listed in the table given at the beginning 
of this article. The money comes from sales of bonds, 
levies of special assessments, and the sale of special cer- 
tificates of indebtedness under the so called Elwell law. 

The Elwell law, embodying a plan entirely new in 
Minnesota, is designed to aid cities in a stage of rapid 
development to secure public improvements on a pro: 
vision for extending assessments in twenty annual install- 
ments. It can be made to cover the cost of complete im- 
provements on # street, from condemnation of the land, 
through grading, laying of water mains, sewer, sidewalk, 
curb and gutter to paving, or any part of the list as the 
city council may elect. It provides also for payment 
from general funds of any part up to 334%, and assess- 
ment of the remaining expense-‘to’ the benefiting—not 
necessarily abutting—property. The validity of the act 
has been upheld by the state supreme court and many 
projects are being carried out according to its provisions. 


F 


Highway Work in West Virginia—According to recent es- 
timates about $4,360,000 is available for highway improve- 
ment work in West Virginia during the present season. Of 
this nearly $2,000,000 is to be raised by the sale of county 
bonds, while the remainder is raised by taxation. The Chief 
Engineer of the State Highway Department is A. D. Wil- 
liams, and Prof. R. P. Davis, of the University of West Vir- 
ginia, was recently appointed Bridge Engineer. The state 
erants aid to counties in the form of convict labor, to be em- 
ployed under the supervision and in accordance with plans 
and specifications of the state rcad bureau. 
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a Francisco’s Sewer System 
By H. W. Suimer ann A. J. CLEARY* 


»oyious to 1900, the sewers of San Francisco were ex- 
tre» ly disereditable to a city of its size and prominence. 
As « general rule, they had been laid haphazard as ne- 
ces ty arose, with complete disregard for every engineer- 
ing principle of design and construction. No attempt 
hed been made to build any one conduit as an integral 
part of a jogical system, nor did the volume of sewage 
to be disposed of seem to be regarded as an important 
factor in determining the size. To run the line down 
bill and reach the bay as soon as possible, apparently was 
the only method followed. In September, 1899, the Board 
of Supervisors appointed a commission to investigate, de- 
sien and report upon a suitable sewer system, and esti- 
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rainfall rate adopted was 0.598 in. for a continuous 
storm of one hour duration, while for a period of concen- 
tration of 5 min. a maximum rate of 2.16 in. per hr. was 
presupposed. For intermediate periods the rates were 
determined empirically. 

For a population of 20 per acre a runoff of 30% was 
assumed, while for districts having 100 residents per acre 
the runoff was taken as 75%, with an almost uniform in- 
crease between these limits. The time element also en- 
tcred into the calculations, the period necessary for run- 
off from the most remote portions of the district to reach 
the conduit and the cumulative quantities that would 
pass controlling points under the most critical conditions 
being computed. 

At convenient points all water due to storms that ex- 
ceed 14-in. rainfall in 24 hr. is allowed to spill over long 











Fig. 1. 


mate its probable cost. This commission was composed 
of C. E. Grunsky, Marsden Manson and C. 3. Tilton, 
with Rudolph Hering as Consulting Engineer. The pres- 
ent system, begun in 19.4, follows very closely the recom- 
mendations of this commission. 


Factors ror Design 
In caleulating the requisite size of storm sewers the 


— 


*Assistant City Engineers, City Hall, San Francisco, Calif. 





Revtier Map or MAtIn Sewer System, San Francisco, Cauir. 


overflow weirs and directed through conduits to tide- 
water. The amount retained in the intercepting sewer is 
composed of storm water not in excess of the above speci- 
fied amount, ground-water infiltration, and domestic 
sewage. Various allowances were made for ground-water 
infiltration, depending on locality and on the material 
of which the sewer is built. Usually 0.002 sec.-ft. per 
acre was assumed. The domestic sewage flow was com- 
puted on the basis of an average water consumption of 
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70 gal. per person per 24 hr. This gives an average rate 
of flow of 0.109 cu.ft. per sec. per 1000 inhabitants. As- 
suming the maximum flow for short periods to be 50% 
in excess of the average, the rate for domestic sewage flow 
ig taken at 0.163 cu.ft. per sec. per 1000 inhabitants. 


TOPOGRAPHICAL FEATURES 


San Francisco is located at the northern extremity of 
a peninsula 35 miles in length. The city terminates on 
the west at the shore of the Pacific Ocean, and on the 
north and east it is bounded by San Francisco Bay. A 
spur of the Coast Range divides the area into two main 
drainage districts, one sloping toward the ocean on the 
west, the other toward the bay on the east. Many por- 
tions of the city being exceedingly hilly both these drain- 
age areas are in turn subdivided. Previous to 1906 there 
were over 125 sewer outlets along the bay shore. By the 
recently constructed system the number discharging 
house sewage will ultimately be reduced to five, with pro- 
vision for storm-relief outfalls as indicated on Fig. 1. 

In determining points of outlet those locations were 
chosen at which, by reason of strong tidal currents, the 
maximum dilution of sewage would be obtained. Float 
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observations were made near all of the points in question 
at flow, ebb and intermediate stages of the tide. It was 
proven that at the locations selected, when the outfall was 
extended far out into the bay, no offensive material would 
be washed back on the land. 

As a general rule, the elevation of street surfaces along 
the water front is city base. Extreme high tide is 4 ft. 
below city base. Such a height occurs only at a rare com- 
bination of wind and flood. Ordinary extreme high tide 
is 5 ft. below city base and the intercepting sewers are 
designed to retain their flow without spilling over the 
weirs of relief outlets at this tidal elevation. Extreme 
low water is about 13 ft. below city base and inverts of 
outfall sewers at the bulkhead line are usually from 11 
to 13 ft. below city base. As yet, no special devices have 
been installed at the outfalls, as none have been found 
necessary. 

The ordinary tidal prism of the San Francisco Bay is 
97,500,000,000 cu.ft., while the minimum flow from the 
tributary rivers in 7 hours (the duration of an average 
tidal outflow) is 2,500,000,000 cu.ft. This gives a mini- 
mum total flow through the Golden Gate of 100,000,000,- 
000 cu.ft. in 7 hours. The ultimate maximum sewage 
flow from the municipal area of San Francisco is esti- 






Fig. 2. Cross-Sections or Typical Sewers, SAN FrRANcIscO, CALIF. 
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mated at about 215 sec.-ft., which will be reached 
years. 


WeEsTERN DRAINAGE AREA 


Along the ocean beach the breakers are always | +} 
and form at a considerable distance from shore. To 
struct an outfall beyond their influence would be im 
ticable, so the entire flow of the western drainage 
is carried to the northern end of the peninsula thr. -) 
the Sunset District sewer. Storm water will be 
charged near Mile Rock and in dry weather house - 
age will be pumped from the main intercepting s 
to the Fort Point outfall, where it will empty at ebb : 
far out in the channel. The lower portion of the storm 
sewer will be in tunnel for 4450 ft. Due to protraci«| 
litigation before a right-of-way for the outfall could |, 
secured the upper sections were completed first. Work 
on the tunnel is now being rushed to completion. 

For approximately a mile in the higher levels thc 
course of the Sunset District Sewer lies within the drain- 
age area of Lake Merced, whence San Francisco derives 
portion of its domestic water-supply. The quality of the 
water from this source is by no means of the best and 
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to guard against further pollution 24-in. cast-iron pipe 
with well calked lead joints was used for the sewer within 
the watershed. 

The Sunset main varies in size from 24 in. in diameter 
to the largest section shown on Fig. 2. Originally it was 
planned to extend this conduit 1000 ft. from shore and 
discharge béth storm and house sewage near Mile Rock. 
From the results of float observations taken near Mile 
Rock, it is evident that at flow tide the currents would 
carry suspended matter in an eddy toward the shore and 
into the harbor, while at ebb tide all of the sewage would 
be carried out to sea. Only one float out of the entire 
number dropped at ebb tide was washed back on the 
beach, but even after this demonstration the precaution 
was taken of diverting house sewage from this locality. 


EASTERN DRAINAGE AREA 


In the low-level districts of the Eastern drainage area 
a separate system for house sewage was installed. Due 
to the necessity of providing drainage facilities for deep 
basements and a flow free from tidal influence, it was 
essential that sanitary sewers should be laid at consid- 
erable depths, the sewage directed by gravity to locations 
of minimum elevation and then raised by pumps into the 
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high-level intercepting storm or combined sewers. 
Sonitary sewers were of salt-glazed, vitrified iron-stone 
.. and varied in dimensions from 8 to 20 in. In soft 
ind « pile foundation was provided and the pipe 
-urrounded by reinforced concrete. 

By far the greater portion of the city is provided with 

combined system. Combined sewers constructed since 
1906 are all of reinforced concrete, with a pile founda- 
tion wherever necessary to prevent settlement. The 
smallest size is a 2x3-ft. structure with egg-shaped in- 
vert and flat top, as shown in Fig. 2. The inverts of all 
conerete sewers were lined with vitrified brick in order 
to prevent scouring action. 

In the eastern drainage area the largest combined sewer 
is the North Point main, which discharges into the bay 
opposite the foot of Sansome St. A district of nearly 
12,000 acres, in which are the homes of over 80% of the 
population, is served by this sewer. Into it will also 
discharge three of the pumps by which the contents of the 
separate system are raised. When completed the North 
Point main will be approximately six miles in length. 
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Specification fora Non-Patented 
Bituminous-Macadam Pave- 
ment; Connecticut Highway 


°° oO 
Commission 
The following specifications, drawn by Charles J. Ben- 
nett, State Highway Commissioner, of Connecticut, have 
resulted in a satisfactory bituminous macadam, or as some 
insist, a bituminous-concrete pavement. Being cold rolled, 
no elaborate apparatus is required for its construction 
and some of the work done under these specifications has 
been done by the state’s own day-labor repair gangs: 
QUALITY OF STONE 
Unless otherwise specified, trap rock 
Only broken stone accepted by the Division 
allowed in the work. If trap rock is not required, the stone 
must be of a hard and compact texture and of a uniform 
grain. No disintegrated or rotten stone will be allowed. All 
stone shall thoroughly clean before crushing and must 


well screened, and free from injurious matter of every 
nature. 


will be required. 


Engineer will be 


be 
be 


FIRST COURSE 


SIZE—The broken stone for the first course shall be as 





Fie. 3. 


EQUALIZING CHAMBER IN TRIPLE-COMPART- 
MENT STORM SEWER 


When flowing quarter full over four miles will be of suf- 
ficient sectional area to admit of inspectors traversing it 
in a steam launch. 

Besides the North Point main, the topography of the 
eastern drainage area rendered necessary two additional 
intercepting sewers. One drains the southern portion of 
the city and discharges at Hunter’s Point; the second 
traverses the Panama Pacific Exposition grounds at the 
northern end of the city. 

Both design and construction are now under the direc- 
tion of M. M. O’Shaughnessy, City Engineer. 

& 


Wood Preservatives Used in 1913 by 93 wood-preserving 
plants, amounted to the following quantities: Over 108,000,000 
gal. of creosote oil, 26,000,000 lb. dry zine chloride, and nearly 
4,000,000 gal. cf other liquid preservatives. Over 153,000,000 
cu.ft. of timber were treated by these plants, or about 23% 
more than in 1912. These are the figures given by the Amer- 
ican Wood Preservers’ Association in cotjperation with the 
Forest Service of the Department of Agriculture, Washing- 
ton, D. C. The report goes on to say that while in Great 
Britain and most of the European countries, practically all 
railway ties and telephone or telegraph poles receive preser- 
vative treatment, in the United States less than 30% of the 
135,000,000 cross-ties annually consumed are treated, and that 
the proper treatment of an annual consumption of 4,000,000 
poles may be said to have scarcely commenced. 





Fic. 4. OverFLow Srructure ror Divertine Storm 
WATER 
nearly cubical as possible and shall consist of %-in. and 
%-in. stone evenly mixed at the quarry or the run of the 
crushed up to %-in. stone without the dust. 
BINDER—Texaco Macadam Binder or No. 161 Road As- 
phalt heated to a temperature of 300° F. shall be mixed with 
the stone using about 6%% of material by weight. The 
mixing may be done with a machine or by hand so long 
as properly proportioned and thoroughly mixed. This as- 
phalt or binder shall be equal to sample submitted and 


shall be satisfactory in every respect to the State Highway 
Commissioner. 

DEPTH—After the subgrade and roadbed have been 
made as specified a sufficient amount of this thoroughly in- 
corporated aggregate shall be evenly spread thereon so that 
this course shall measure 2 in. in depth after rolling has 
been completed. 

The stone shall be in a bone-dry 
rally or having been dried out by the use of suitable heat- 
ers, if the weather is cold or moist and the stone damp. 
Under no circumstances, however, shall the stone be so hot 
as to cause the bitumen to fail to adhere to it in a coat of 
satisfactory thickness. 

ROLLER—After the mixture has been spread for the 
first course, sufficient to roll down to 2 in. it shall be allowed 
to set for a period of at least two hours, and then a roller 
shall be run over the stone a sufficient number of times to 
form a firm and smooth surface of the proper cross-section. 
The wheels of the roller shall be oiled to prevent picking up 
the mixture in roiling. Should any unevenness or depres- 
sions appear during or after the rolling of this course, stone 
and bitumen shall be added to remove sych uneveness or 
depressions. 


condition, either natu- 
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SEAT COAT 


ASPHALTIC BINDER—Immediately after the rolling of 
the first course a coating of Macadam Binder shall be ap- 
plied, by pressure, to the surface in the amount of \ gal. 
per sq.yd. so as to completely fill all interstices and voids 
with the hot asphalt. The temperature at which this as- 
phalt is applied shall be about 300° F. This macadam binder 
shall be equal to sample submitted and shall be satisfactory 
in every respect to the State Highway Commissioner. 

SCREENINGS—Immediately after it has been spread, 
clean, dry, screenings, free from dust and sand shall be uni- 
formly scattered over the surface and then rolled until the 
screenings are thoroughly embedded in the macadam binder 
of the seal coat. 

ROLLING—tThe rolling shall be continued until the sur- 
face presents a smooth and finished appearance to the ap- 
proval of the Division Engineer. Upon completion the road 
shall stand at least 12 hours before being opened for traffic. 
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Raising and Repairing the 

Wrecked W. @L. E. R.R. 
Bridge over the Maumee 
River at Toledo, Ohio 


By Epwarp U. SmirH* 


The wreck of one span of the Wheeling & Lake Eri: 
R.R. bridge 2-A, over the Maumee River, at Toledo, Ohio, 
was noted in ENGINEERING News, June 25, 1914. The 
span was 177 ft. instead of 150 ft. as stated. 

It might be well to state that this particular span has 


*Assistant Engineer in Charge of Bridges, Wheeling « 
Lake Erie R.R., Cleveland, Ohio. 


Fias. 1-2. THe Wreckep Span Berne Raisep sy Two Great Lakes Dipper Drepces or 95-Tons Lirtine 
Capacity EAacu 
(Note the broken end post and portal.) 
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: back history, before describing the present accident 
| necessary repair work. 


Prior History oF THE BRIDGE 


Prior to the year 1896, this span was a wood-and-iron 
mbination truss. It failed in 1895 while a heavy crane 
as crossing it, the crane and span both going into the 

er. A new steel span was built in 1896, designed for 

Cooper’s E-35 loading and fabricated by the Toledo 
‘ridge Works. 

Pending the erection of the new steel span, piling was 
driven and frame bents set on top in order to carry traf- 
fic. On account of insufficient longitudinal bracing, these 
hents fell while a train was passing over, and several 
hopper cars were thrown into the river. The falsework 
was rebuilt with piling, omitting the frame bents. 

In the year 1903, a boat failed to find the opening 
of the draw and hit this span, pushing it bodily into the 
river. On examination, the steel was found so badly 
damaged that it was necessary to build an entire new 
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Co.’s dipper dredges, having a hoisting capacity of 95 tons 
each, we experienced considerable difficulty in getting the 
span loose from among the piles. Once it was started, 
however, it was an easy matter to raise the span up far 
enough to get two water-ballasted scows under it. As 
the span was raised, the scows were pulled over as close 
as possible to the pier and timber cribbing was placed 
under the span as the dredges raised it. A final raising, 
of a foot or so, required to bring the span to the proper 
elevation, was accomplished by pumping water out of the 
scows. 

After the span was up to grade, a line was run to the 
scow from the dredge, and the span was swung into its 
true alignment, by towing the scows downstream. The 
expansion end, which had remained on the pier, was 
fastened back to the second span beyond by two 114-in. 
wire cables, with ship-wrenches inserted to take up the 
slack as the span was raised. This precaution was taken 
to prevent the span from moving forward off the pier 
while being raised. 





Fig. 3. SpAN Back 1N PLACE 


Fic. 4. Supportep ON PILE BENTS AND 
BrokEN ENp-Post REMOVED 


RestoriInG TRAFFIC OVER THE WRECKED BRIDGE 


span. The new span, which was the one recently wrecked, 
was designed for Cooper’s E-50 loading. It was fabri- 
cated by The American Bridge Co. and erected in 1904. 


Tue Latest AccIDENT 


The wreck of June 14, 1914, was a remarkable accident, 
in that very little damage was done to the colliding barge 
and comparatively little to the bridge, considering the 
fact that it was torn loose from the pier at its fixed end 
and this end fell on to old piling which surrounds the 
pier and had been cut off below the water line. These old 
piles prevented the span from going to the bottom. It did 
settle about 14 ft. under the water. The other end, which 
was the expansion end, remained on the pier and was 
thrust against the next span with such force that it tore 
its anchor bolts loose and damaged the stone masonry 
to such an extent that the top of the pier will have to 
be rebuilt. The steel in this span was not damaged. 


RAISING THE WRECKED SPAN Back TO PLACE 
With the aid of two Great Lakes Dredge and Dock 


The damage to the span was found to be as follows, as 
will be seen in the pictures. The bow of the barge struck 
the end post and bottom chord, buckling them. This 
caused the portal, portal brackets and end floor-beam to 
buckle. The pin plates at the hip were sheared, allowing 
ihe end-post joint to open. The rest of the damage was 
caused by the impact with the piling. 

The parts to be renewed were one end post, portal, por- 
tal brackets, two bottom chords for the first panel, one 
end floor-beam, one hanger, and two end stringers. 


Restortne TRAFFIC 


To support the span and traffic while the new parts are 
being fabricated (by the American Bridge Co.), it was 
necessary to drive several pile bents. Using 55- and 60- 
ft. piles, single bents consisting of eight piles each, were 
driven, as nearly as possible under the first four panel- 
points of the wrecked span and the first two panel-points 
of the span next to the wrecked one. Single bents of 
eight piles each were driven on both sides of the dam- 
aged pier. One 24-in. 120-lb. Bethlehem girder I-beam 
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was placed under the posts, and one under each stringer 
of the second, third and fourth panels of the wrecked 
span, oak wedges being used to obtain a full bearing of 
the floor-beams on the I-beams. The end panel of this 
span, from which the damaged stringers were removed, 
is being carried on eight 9x18-in. yellow-pine stringers. 
The second and third floor-beams of the other span were 
simply blocked up on the pile bents. 

In order to temporarily support the ends of the two 
spans over the damaged pier and to provide for the re- 
pair of the pier without further interruption of traffic, 
four 24-in. 83-lb. Bethlehem I-heams, 24 ft. long, were 
placed on the two eight-pile bents, immediately under 
each shoe. These 8 I-beams will be left in position and 
four 24-in. I-beams 8 ft. long, placed longitudinally, 
with a tranverse grillage of 60-lb. rails, on the pier under 
cach shoe to make up the depth of 5214 in., the depth to 
which the tep of the pier was removed. The pier will be 
capped with concrete and the ends of the 24-ft. I-beams 
will be cut off with an acetylene torch. 

The wreck of this bridge occurred about 8:30 a.m., 
June 14, and the bridge was reopened to traffic on June 
27. The new steel members have been fabricated and are 
now being placed in position without interrupting traffic. 

The raising of this span was done under the personal 
supervision of W. L. Rohbock, Chief Engineer of the 
Wheeling & Lake Erie R.R. 


A Large National Water-Works 
System for Cities and Towns 
in Southern Italy 


By JoHn C. TRAUTWINE, JR.* 


To supply water for domestic consumption and public 
purposes to 3,000,000 people living in cities and towns in 
an arid section of 8000 sq.mi. in southeastern Italy, 
the Italian government, through a franchise contractor, is 
carrying water through the Appenines from western Italy 
by means of a long aqueduct and a network of cast-iron 
pipe, the whole of the conduits totaling about 1900 miles. 
Hydro-electric-power and water-power plants developed 
by the fall of water through the aqueduct, together with 
Diesel oil engines where aqueduct power is not available, 
will pump a large part of the water to cities and towns 
200 to 700 ft. above the main conduits. The use of some 
400 Venturi meters, a universal consumer’s meter system, 
and the purchase of a large quantity of American pipe 
add to the interest of the works, which, with the reasons 
for their construction, are here briefly described. 

Along the Eastern or Adriatic coast of southern Italy 
stretches a district, about 200 miles long, from northwest 
to southeast, and of a nearly uniform breadth of about 40 
miles (see map). This district (once the Duchy of 
Apulia, or Puglia) comprises the three provinces of Fog- 
gia, Bari and Lecce. Its population is about 3,000,000. 

The district is of a cavernous limestone formation, with 
very little ground cover, and is practically without fresh 
ground water. Wells yield only brackish water; and the 
few and small streams are generally dry in summer. The 
country is therefore dependent upon rain water, caught 
in cisterns. In 1908, from March to October, no rain fell, 
and the Government, during more than two months, was 





*Civil Engineer, 257 South 4th St., Philadelphia, Penn. 
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forced to send fresh water, for the relief of the 3,000, 
inhabitants, by railway and in war vessels. 

In October, 1906, the Italian government began | 
construction of a gigantic water-supply system for | 
permanent relief of the people of Puglia. Eastward fr. 
Naples lies the watershed, an elevated district of do 
mitic limestone, underlaid with clay, with an area 
some 600 sq.mi., and with elevations of from 4000 
6000 ft. above sea level. The rain falling upon this d 
trict finds outlet at only three points. One of these 
the Serino source of the Naples water-supply; a secon 
is being developed for the supply of Salerno, 30 miles ea 
of Naples; and the third is the source of the River Sel. 
which is being used for the supply under consideratio: 

The Sele issues from the southeastern side of the dis 
trict, in a spring, at Caposele, having an elevation, abov 
sea, of about 700 ft., and fows into the Tyrrhenian Sea 
about 20 miles south of Salerno. The flow here is about 
115,000,000 gal. per day, and is exceedingly constant; a 
little greater than normal in summer (when most 
needed), owing to melting snow. In the near neighbor- 
hood are three smaller springs, to be utilized eventually 
They will increase the supply to about 150,000,000 gal. 
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Map SHow1ineG Location OF THE PuGiiaA WATER-Sup- 
PLY District, ITALY 


(Water, naturally flowing westward into the Tyrrhenian 
Sea, will be diverted from the headwaters of the River Sele, 
and carried eastward, by tunnel, through the Appenines, to the 
arid district of Puglia, on the Adriatic Sea.) 


daily; for which quantity the works are designed. The 
water issues from this spring at a temperature of 48° F., 
and in order to maintain this low temperature, all pipes 
and conduits are required to be laid not less than 3 m. 
(say 10 ft.) below the surface; all reservoirs have a cover 
of the same depth; and any conduits, which, for any 
reason, cannot be given the prescribed 3-m. cover, are 
protected by air jackets about 8 in. wide. 

The water of the entire district is of exceptional pur- 
ity; so that no filtration, or other purifying process, is 
required. The Sele supply, moreover, is carefully pro- 
tected against accidental or malicious defilement. The 
water furnished to Naples (notwithstanding its limestone 
source) is entirely soft, while the Sele supply is a trifle 
hard. 

The natural basin, which forms the Sele spring, has 
been filled with loose broken stone, and roofed over, with 
the specified cover of 3 m., of reinforced concrete and 
earth. 
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li. e begins the aqueduct, which has here an ovoidal 
v9 


. of about 72 sq.ft., and a downgrade of 1: 4000, 
_ with a few exceptions, is maintained throughout 


th. cutire length, between those points where water-power 
‘5 ized, aS described below. The object of using the 
flat slope of 1: 4000, is mainly to conserve the head for 
power purposes, at the expehse of a larger cross-section 
than would have been sufficient with a steeper fall and 
higher velocities. The aqueduct will run nearly full. Ex- 


cept in the siphons, it is nowhere under pressure. 

From the source, at Caposele, the aqueduct extends 
northeastwardly, passing to the south of Rionero and 
Venosa. West of Venosa branches off the line extending 
northward to S. Severo (the northern end of the system) 
and supplying Foggia, the northwesternmost of the three 
provinces constituting Puglia. Southeastwardly, the dis- 
tribution extends to Cape 8. Maria di Leuca, at the ex- 
treme end of the supply district. 

The passage of the Appenines is effected by means of a 
series of tunnels, covered conduits, aqueduct bridges and 
inverted siphons. 

Of the total length, 60 miles are in tunnel. Six of the 
tunnels have an aggregate length of 36 mi.; and, of 
these, one is 12 mi. long, or as long as the Simplon tun- 
nel. The small section of these tunnels, and their down 
grade, of course added to the difficulty of their construc- 
tion. 

Some of the tunneling work has been of exceptional 
difficulty. In the first tunnel driven (over 9 mi. in 
length), the contractors encountered a plastie black clay, 
which swelled greatly when moistened. In the headings, 
close timbering, of 14-in. round logs, was bent inward, 
and the ends of the posts were driven bodily into the caps 
and sills, indicating a pressure far in excess of that due 
to the greatest height above the work, and suggesting an 
internal force due to the expansion of the material, caused 
by moisture. In this material, 1 to 3 ft. per day was the 
maximum rate of advance. 

The last piece of tunneling, that at Croce del Monaco, 
has just been finished, after being greatly delayed by 
quicksands. 

The siphons are of brazed steel pipes, in pairs, and in 
general with leaded bell-and-spigot joints, and incased in 
concrete. 

The profile of the conduit consists of slopes, generally 
of 1:4000 (as already mentioned) separated by steeper 
slopes, from which water power is derived. The power is 
utilized, mostly by means of electrical transmission, in 
pumping from the conduit to the several towns, most of 
which are situated upon elevated sites, from 200 to 700 
ft. above conduit level. In some cases turbines are di- 
rectly connected with the pumps. Where water-power is 
not available, Diesel motors are used. All pumping sta- 
tions ure in duplicate, as a precaution against accident. 

In the three provinces to be supplied, there are at pres- 
ent no villages, and even the farming population resides 
in the towns and cities; the farm workers walking (often 
many miles) to and from their work. This results from 
malaria, which infests the low lands, driving the inhabi- 
tants to the towns upon the hills; and from the fact that, 
formerly, the district was subject to incursions from 
warlike neighbors, who crossed the narrow seas which 
separate this part of Italy from its surroundings. 

It is, however, provided, by law, that water is to be 
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furnished, from the works described, to any who may 
wish to settle in its neighborhood, and it is believed that 
this, together with changed political conditions, and the 
general sanitation of the low lands, will conduce to the 
establishment of villages and small towns, and the crea- 
tion of a rural population. 

CONSTRUCTION 

The work is being constructed by the Societa anonima 
Italiana Concessionaria del? Acquedotto Pugliese-Genova 
( President, Senatore Giovanni Bombrini) under contract 
with the Italian government, the terms of which are fixed 
by a special law. Under this contract, the company re- 
ceives 124,000,000 lire ($24,800,000), which will be 
largely exceeded by the cost of the work ; but the company 
is given also the entire earnings of the works for a period 
of 90 years from their construction. 

Not less than 400 Venturi meters are to be installed on 
the work, for the large-scale measurement of the water. 

By the terms of its contract, the company is bound 
to supply each town with public fountains, in number 
proportional to the number of inhabitants. All other 
water, for both public and private use, is to be sold by 
meter, at sliding-scale prices, fixed by law. 

With 3,000,000 population, and an eventual supply of 
150,000,000 gal. per day, the per capita daily consump- 
tion will be 50 gal. 

The cities of Puglia are as yet without sewerage sys- 
tems. With the construction of sewers, the consumption 
of water may be expected to exceed the capacity of the 
works here described. 

The company is required to furnish water only for do- 
mestic and public consumption (the latter only for pub- 
lie buildings, schools, ete., not for boiler use or for irriga- 
tion). The company has the privilege of furnishing 
water for other uses; but this is not contemplated for the 
near future. A project for irrigation, using another 
source, is now under study by the Italian government. 

For each town, the company is required to construct a 
covered reservoir, holding not less than two days’ supply. 

The water is to be pumped to the elevated towns, from 
the aqueduct, through cast-iron pipes, with bell-and- 
spigot lead joints, requiring a total of about 120,000 tons 
of pipe. American industry is reaping some benefit from 
this work, the water company having contracted with R. 
D. Wood & Co., of Philadelphia, for the supply of about 
one-third of the cast-iren pipe required. 

On an average, about 10,000 men have been employed 
upon this work for eight years. 

The total length of conduits and piping will be about 
3000 kilometers, or 1900 miles. : 

For the data here given I am indebted to Sig. Carlo 
di Chiusano, engineer to the contracting company, which 
he served chiefly in connection with its tunneling work. 
Sig. di Chiusano is now in America, looking after the 
execution of his company’s pipe contracts. 


bs 


A Pavement Problem in Reading, Penn., has grown out of 
an old court decision that the city authorities cannot assess 
abutting property owners for the cost of repaving mac- 
adamized streets with uptodate pavements. The streets being 
held to be already paved must be improved at the expense 
of the city as a whole. Of its 80 miles of paved streets 
Reading has about 60 miles surfaced with macadam, so the 
problem is a large one, and it has recently been studied by 
the Bureau of Municipal Research of New York City. 
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Tar-Formation Temperatures 
for American Coals 


One of the troublesome points in the better utilization 
of miscellaneous American coals is the formation of tars; 
therefore, a recent investigation, which gives information 
on (1) the temperature limits of tar formation; (2) the 
temperatures of maximum evolution, and (3) the relative 
quantities evolved from various coals, is of wide interest 
and importance. This study was made by O. C. Berry 
while Assistant in Steam Engineering at the University 
of Wisconsin (and is being continued at Purdue Uni- 
versity where he is Instructor in Mechanical Engineer- 
ing). The following brief report is based on a detailed 
statement forming Bulletin No. 635, University of Wis- 
consin (Engineering Series, Vol. 7, No. 7). 

When bituminous coal is fired in a boiler furnace, the 
volatile constituents are driven off at a comparatively low 
temperature and appear above the fuel bed. If the air 
supply, over grates, is insufficient or cold or if the volatile 
matter is chilled by cool parts of the boilér, carbon is 
deposited as soot or floats out as more or less dense smoke. 
The practical problem is to cause the volatile gases, car- 
bon monoxide and tar vapors to mix with high-tempera- 
ture air; a better knowledge of the temperatures at which 
tars distill and the rates at various temperatures then 
is of material aid in designing furnaces and grates and 
facilities for the best firing of the coal. 

In coke manufacture, with the rise of byproduct proc- 
esses, this same information is of service. Perhaps the 
most important field for its application, however, is in 
bituminous gas-producer work; tar vapors are particu- 
larly troublesome here, for if carried over to the gas en- 
gines, they clog up the pipes and valves. Complete sep- 
aration of tar is difficult and more or less expensive. At- 
tempts have been made to burn the tar and to “crack” 
it up into fixed gases. 

Tar-formation temperatures have to be considered in 
such efforts—as for instance if air is introduced to unite 
with the tar at the last point where it is evolved in the 
fuel column, this point is determined by the tempera- 
ture. In the scheme of drawing tar vapors off the top of 
the fuel column, introducing them under the grates and 
drawing tar-free gas off at the center height, such knowl- 
edge as mentioned is essential in securing good gas with- 
out excessive heat losses. 

In the studies undertaken, furnace conditions were 
similated but with such apparatus as afforded good con- 
trol. It was desired (1) to heat the coal slowly and at 
a uniform rate; (2) to conduct the heat to the center of 
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the coal body by good conductors; (3) to know th: 99) 


al 
temperature at all times; (4) to sweep out the e 


gases as rapidly as formed; (5) to cool down the 4... 
and continuously test for tar; (6) to prevent low «1. 
perature deposition in the pipes and later high-tem ry. 
ture redistillation. 

The furnace was a special resistance-coil design. ['),. 
coal was held in a cartridge, 24% in. in diameter «‘t) 
small inlet and discharge pipes for blowing inert .:s 
through, and with a thermometer well. To transmi: ;}. 
heat to the interior, perforated iron disks were pa «| 
with the coal 14 in. apart. The sweeping-out gas \a, 
air with the oxygen burned out, furnished under pre-. ire 
and at full furnace temperature. To test for tar a s)\,| 
stream of the gases direct from the cartridge was ¢1))' |e! 
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and caused to impinge at high velocity on a paper rib)ou. 
If there is any trace of tar it is deposited on the payer: 
Not quite all the tar evolved is secured owing to the re- 
bound of the smallest and lightest of the tar partic, 
however, the deposit probably is nearly proportional { 
the entire tar content. To prevent redistillation, the pipe 
leading out of the cartridge was changed every 5 to | 
min., there being plenty of duplicates. 

A study of the tests and results leads to several gener- 
alizations : 

(1) Tars begin to distill from any grade of bitumi- 
nous coal or lignite at some 300° C. 

(2) Maximum evolution is between 375° and 475° ©. 

(3) Tars have been all evolved on reaching a temper- 
ature of 550° C. usually, though 600° is obtained for a 
few coals. 

(4) Formation temperatures are not dependent on the 
geological age of a coal, amount of volatile matter, or 
carbon-hydrogen ratio in the class tested; tars may a)- 
pear or disappear at approximately the above temperature 
with any grade of American bituminous coals. 

(5) No relation is evident between evolved tar ani 
amount of volatile matter in the coal. 

(6) A distinct relation is seen between amounts of tar 
evolved and the carbon-hydrogen ratio. Maximum 
amounts of thick tar came from coals with this ratio 
ranging from 13.5 to 18; knowing the carbon-hydrogen 
ratio of two coals and the tar evolution of one, the yield 
can be predicted with considerable accuracy for the other. 

(7) The volatile matter of Western coals contains 
fixed gases and watery vapors of low calorific value— 
shown by small amounts of tar deposited but low-hea‘ ing 
value of coal. 

The specific data for 11 typical coals is given in the ac- 
companying table. 
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TAR-FORMATION TEMPERATURES OF AMERICAN COALS 


Carbon- Volatile 
Geological hydrogen matter; Tar starts; 
Coal age ratio per cent. deg. C. 

Pocahontas Carboniferous 19.1 17.95 320 
Youghiogheny Carboniferous 15.8 33.13 280 
Carterville Carboniferous 15.3 31.34 300 
Iowa No. 1 Carboniferous 13.4 260 
36.63 260 

Kentucky No. 2 Carboniferous 12.7 37.96 375 
Indiana No. 2 Carboniferous 12.3 295 
41.75 300 

Tilinois No. 1 Carboniferous 12.2 39.24 = 
Wyoming No. 2 Creataceous 12.2 37.68 = 
Towa No. 5 Carboniferous 11.2 38.59 280 
New Mexico No.2 Cretaceous 11.2 36.29 312 
f 318 

Colorado No. 1 Cretaceous 10.6 270 
32.95 { 270 


*Parr and Wheeler. Univ. ll. Bull. 37. 


Temp’s. max. Per cent. of Per cent. of 


tar deposit; Tar ceases; sample deposi- volatile matter Heating valuc 
deg. C. deg. C. ted on paper deposited astar “unit coal” 
420 to 475 560 0.177 0.988 16,090 
370 to 540 600 1.705 5.16 15,787 
380 to 460 Ss ok ic baeeaean =: - > ceaiaee 14,820 
360 to 480 540 0.805 2.194 14,949 
350 to 475 535 : 
380 to 620 655 0.351 0.923 14,918 
370 to 420 545 0.55 1.32 14,780 
390 to 430 560 ‘ 
370 to 435 MRE Cac wee See pa OS Sten a 14,643 
359 to 475 See ee ee ee 
380 to 490 520 0.422 1.122 14,542 
365 to 480 525 ¢ 
345 to 440 525 0.332 0.86 14,531 
380 to 450 525 0.234 0.64 14,350 
385 to 460 520 ? 
375 to 400 500 0.189 0.573 13,523 
350 to 405 515 . 


B.t.u. — 5000 S + 1.00 — (1.08 ash + 338) 
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i. Mileage Charge to Owners 
of Motor Omnibuses to Pay 
for Road Repairs 


[he injury done to road surfaces by heavy motor tracks 
aud motor omnibuses is beginning to be talked about by 
cugineers in this country. It has hardly come as yet to 
the notice of the taxpayers, who pay the money to main- 
tain the roads, a possible reason for which is that in a 
large proportion of the States the roads are not main- 
tained in the proper sense of the word. and are allowed to 
be practically destroyed after construction before any- 
thing is done about it. 

In England, however, the problem of making the owner 
of the motor vehicle pay for the damage he does to the 
roads he uses is already a question of practical politics. 
The London Surveyor states that on July 1, the Local 
Legislation Committée of Parliament considered the ques- 
tion of the contributions owners of motor busses should 
make to pay for road maintenance. The City of Shef- 
field desired authority to run motor omnibuses outside the 
city limits into adjacent counties. The county authorities 
opposed the granting of the privilege unless the City of 
Sheffield would pay enough for road maintenance to cover 
the resulting wear and tear. The Committee finally 
granted permission to operate four of the seven routes de- 
sired, on condition that the City of Sheffield would pay 
the counties 34¢. per car mile for all mileage traveled by 
its motor omnibuses within the county limits, this rate 
of payment to be subject to revision every three years. 

The Chairman of the Committee also announced that 
a general act would probably be brought forward in Par- 
hament, fixing a rule to apply to the whole country, as to 
the amount to be paid toward road maintenance by op- 
erators of heavy motor vehicles. It should be remem- 
Lered in this connection that Great Britain already as- 
sesses a heavy license tax on all motor vehicles, graded ac- 
cording to the weight and power of the vehicle, the pro- 
ceeds of which are devoted to road construction and main- 
tenance under the National Road Board. The proposed 
special charge to users of heavy motor trucks and motor 
omnibuses is in addition, therefore, to the heavy tax al- 
ready laid. The almost universal testimony of English 
road engineers is that this additional tax is a necessity 
to fairly repay the added cost of road maintenance due to 
these heavy high-speed vehicles. 


Reducing Casualties on Con- 
struction Work 


New York’s new Employer’s Liability Law, which went 
into effect on July 1, should bring about a reduction in 
the number of men injured on construction jobs. This 
result will not be realized at once. Employers must first 
appreciate the full measure of the added responsibility. 
On the first day of the new law, on a large building con- 
tract in New York City, one man was killed and three 
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others injured by falling material. There have been 
other casuaities on this same job from this same cause. 

The dropping of objects constitutes one of the greates! 
hazards of building construction. This hazard increases 
with the area and distribution of the work; it is obvious 
that the dangers from this source are greater, for in- 
stance, at the Equitable Building, the largest office build- 
ing in the world in point of floor area, than on some 20- 
story loft building or apartment house uptown, all other 
factors equal. 

Other factors contributing toward the construction haz- 
ard are: the number of floors upon which work is in prog- 
ress simultaneously; character of the work; speed of its 
prosecution ; skill and intelligence of the workmen, and 
the vigilance and efficiency of the man in charge. The 
last two factors are especially important; mechanica: 
safeguards can prevent but a small proportion of acci- 
dents where reckless methods are permitted. Codperation 
between employer and employee, foremen and men, is ab- 
solutely necessary if the irreducible minimum of accidents 
is to be attained and maintained. 

Careless handling of materials and defective plani 
equipment are going to cost employers a lot of mone) 
under the new law; and the sooner this is appreciated, 
the better for all concerned. Most failures of handling 
equipment can be traced directly to lax plant inspection 

On a big construction contract where the responsibili- 
ties of the superintendent are too great and too pressing 
to permit him to personally acquaint himself with the 
condition of scaffolds and other falsework, derrick guys 
and cables, ioads on tools, and methods of hoisting and 
piling material, it would be economy to place a compe- 
tent man in charge of these details. Saving one man from 
death or serious injury might pay the salary of such a 
“Safety Man” for a year or for several years. When sub 
foremen are held accountable for accidents, the result i. 
usually divided responsibility. The duties of subfore- 
men frequently overlap, when, of course, “nobody is to 
blame.” 

It must be frankly accepted that the most efficient 
method of prosecuting work is not always the safest. For 
instance, blasting can be carried on with comparative 
safety, but the work does not progress fast enough; it 
costs too much. In blasting for the foundation of a 
well known metropolitan skyscraper in a thickly popu 
lated district, a rock as big as a man’s head was thrown 
two blocks, dropping into a large railway terminal. This 
was not “safety first.” 

There are conditions which demand speed even at 
the cost of inconvenience to the public; prohibitive finan- 
cial loss to the contractor, ete. In such cases, the work 
should be pushed with the greatest speed commensurat« 
with reasonable safety and with the maximum safety 
possible with that rate of prosecution. 

Temporary coverings, floors, or “butterflies” of woo 
or corrugated metal should be built where practicable in 
new buildings to prevent tools, brick, tile and other <mail 
objects from falling through open space and striking men 
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working below. This sort of protection is required over 
sidewalks in most large cities. If the idea were fol- 
lowed up inside the buildings, fewer broken heads would 
be recorded. Such protection is especially desirabie on 
wrecking operations. 

The use of chains is diminishing and wire cables are 
being substituted where possible. Careful inspection often 
fails to discover weak links, but broken strands are read- 
ily detected. Mechanical safety devices in the form of 
safety grips on derrick or crane hooks, covered gears and 
boxed-in conveyors and hoists, etc., should be insisted 
upon. 

The best way to stop abuses, nuisances, incompetent or 
slip-shod methods, is to give them publicity. If all the 
accidents which occur in the building construction of a 
large city were recorded and published, safer methods 
would be used. From analysis of such statistics, causes 
of accidents would be revealed and met where possible 
with remedies. Contractors, who have to bear the ex- 
pense of accidents occurring on construction work, would 
undoubtedly be glad to accept authoritative and practical 
recommendations for better practice. 
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Who Owns the Pennsylvania 
Railroad? 


There s a widespread popular impression that the great 
railway and industrial corporations of the country, with 
their many millions of dollars of capital, are owned by a 
few wealthy individuals, and that legislative attacks upon 


them tending to destroy the value of their property will 
injure nobody except people who have already more 


money than is good for them. 
from the truth. 

We had occasion not long ago to carefully examine the 
list of stockholders of one of the great manufacturing 
combinations, a concern which is undoubtedly a “trust” 
in the popular acceptation of that term, and which has 
some $50,000,000 in common and preferred stock out- 
standing. It was little short of amazing to find how 
widely distributed was the stock of this company and 
what a large proportion of it was in small holdings, owned 
by persons scattered all over the United States. No 
single stockholder, as we recall, held over half a million 
dollars’ worth of the stock and there were very few who 
held over $100,000. There was an enormous number of 
small stockholders with lots of five, ten, twenty or thirty 
shares. 

We have not the accurate figures at hand as to the ac- 
tual distribution of the stock in that trust, but we are 
able to give figures for the distribution in a far larger 
corporation, the Pennsylvania Railroad Company. Ac- 
cording to figures just made public, the stock of the Penn- 
sylvania R.R. Co. is now held by 89,844 people, of 
whom 44,319 are women. The tendency toward a wider 
distribution of stock is shown by the fact that the number 
of stockholders increased over 8000 in the past year, and 
the average number of shares per stockholder dropped 
from 119 shares to 111 shares. The women stockholders 
hold, on the average, 64 shares apiece. As the Pennsyl- 
vania R.R. stock has a par value of $50, this means that 
the average Pennsylvania stockholder owns $5550 worth 
of stock, and the average woman stockholder holding 
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Pennsylvania R.R. shares owns $3200 worth of stock ar 
value. 

One occasionally hears the claim made that the | 
sylvania R.R. is owned by foreigners. While it is 
that there are many stockholders of the Pennsy) 


. and other large investment corporations resident in 


eign countries, the great bulk of the stock is held i: 
United States. According to a summary made on 

31, a third of the Pennsylvania R.R. stockholders, or 
463, live in Pennsylvania; half as many more, or 15. 
in New York; 16,536 in New England, and 11,80: 
foreign countries. 

But in answering the question, who owns the Penn \|- 
vania R.R., we cannot consider its 90,000 stockhol: 
alone. Suppose the influences which are seeking to §\c- 
stroy all property values, and especially those held \y 
corporations shall be finally successsful, so that a great 
corporation like the Pennsylvania R.R. will be compel |e 
to steadily increase its expenses by paying higher wave 
to labor, etc., while at the same time its earnings steadily 
decrease until it can only pay its operating expenses, leav- 
ing nothing for dividends to stockholders or interest on 
its bonds. 

It would not be merely the 90,000 stockholders of 
Pennsylvania R.R. stock scattered all over the country 
who would suffer loss as the result of such a campaign. 
The number of people who would lose by such a calamity 
would be numbered in the millions. They would include 
beside the 90,000 holders of Pennsylvania R.R. stock, the 
many thousands of holders of stock in other corporations 
which are affiliated with the Pennsylvania R.R. system 
and operated in connection with it. 

But the stockholders after all are few in number com- 
pared witii those who have an interest in the bonds issued 
by the company. The various bond issues of the Penn- 
sylvania and its affiliated companies amounting to some- 
thing like $300,000,000 are very largely held by savings 
banks and life-insurance companies, scattered all over 
the country. These bonds represent the accumulated sav- 
ings of millions of men and women, working for wages, 
who have laboriously saved their earnings to provide for 
illness or old age. A campaign to annihilate property 
values could not be carried very far before a host of 
savings banks and life-insurance companies would have 
to suspend payments. Then would follow the appoint- 
ment of receivers and in too many cases the dissipation 
of the remaining assets among a horde of hungry law- 
yers and political sharks. 

The wide distribution of ownership in the Pennsy|- 
vania Railroad typifies the ownership of every other great 
railway and industrial corporation and is of interest also 
in connection with the currrent discussion respecting gov- 
ernment ownership of railways. 

The underlying idea in a large part of the agitation for 
government ownership is that the railways are now owne: 
by a few individuals of enormous wealth, who are rapidly 
growing richer from the dividends and interest payments, 
whereas if the railways were taken over by the govern- 
ment, the government itself would hold all the stocks am! 
bonds and would receive all the profits. But as the 
above discussion shows, the railways of the country are 
owned not by a few thousand wealthy individuals, but by 
tnillions of people who work for their living. The govern- 
ment could not and will not, until the forces of amarcl 
are triumphant, destroy the property belonging to al! 
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people and forcibly take it away from them. If we 
' have government ownership of railways, it can 
( ome about by the government buying the railways 
the stock- and bondholders and paying for them in 
ises; or, in other words, government bonds. This 
\1 simply mean that the millions of people who now 
railway stocks and bonds would hold government 
ho nds instead, and the government itself would be obliged 
t. pay the interest on these bonds or go bankrupt, whether 
the railways earned profits enough to pay the interest or 
hot. 

lf anyone believes that under government ownership 
the railways would be more efficiently and economically 
and honestly managed than they are now by their pres- 
ent officers under the supervision of State and Federal 
authorities—if anyone really believes this proposition, we 
suggest a careful study of our recent editorial wherein 
we reviewed what the government actually does in spend- 
ing money on river and harbor improvements. 

Until the United States gove:nment is administered 
with enough wisdom to stop spending many millions of 
dollars a year on works for inland navigation which are 
of no possible benefit to anybody, it would be the height 
of foolishness to place upon Congress the additional re- 
sponsibility of directing the operation of the country’s 
railways. 


% 
Laying Sewer Pipe with Water- 
Tight Joints 

In our last week’s issue we published a very interesting 
and carefully prepared article by J. M. Begg, Assistant 
City Engineer of Edmonton, Alberta, describing the 
methods which have been adopted in his practice in laying 
cement sewer-pipe joints so as to produce a water-tight 
line. 

We wish to call special attention to Mr. Begg’s paper in 
connection with the editorial suggestion on p. 1138 of 
our issue of May 21, in which we proposed to substitute 
in place of the present difficult and uncertain method of 
attempting to fill the joints of vitrified pipe with cement 
paste, the plan of surrounding the whole pipe with con- 
crete. We discussed briefly the possibilities of this plan 
in the editorial referred to, but we wish to recur to it 
again and study its advantages farther, in connection 
with the statements made by Mr. Begg. 

In laying sewer pipe by the suggested plan, when the 
bottom of the trench is finished to grade, two lines of 
boards would be set up on the bottom of the trench, the 
width between them being two or three inches greater 
than the diameter of the vitrified pipe to be laid, and held 
in posifion by stakes and clamps. Next, concrete would 
be deposited between these boards to a depth of two or 
three inches, and then the pipe would be laid and slightly 
bedded in the concrete. Next, concrete would be filled 
in on both sides and on top of the pipe, flush with the 
top of the boards, and slightly tamped or smoothed off 
to make the whole solid. When the concrete had set, 
the boards would Be removed, ready for use on the next 
job. 

The accompanying sketch shows sections of such a con- 
crete-embedded pipe. In a sewer lateral of 5-in. outside 
diameter, embedded in a 7-in. square line of cencrete, the 
cross-section of the concrete would be in the neighbor- 
hood of 30 sq.in., at which rate a cubic yard of concrete 
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would be sufficient for nearly 135 lin.ft. of pipe. Assum- 
ing a cost of $5.50 for the concrete, which should be 
made, of course, with fine stone or gravel aggregaie, the 
total cost would amount to only about 4c. per lin.ft. of 
pipe laid. 

It should be worth very much more than this sum in 
any sewerage system to thoroughly secure the laterals 
throughout the system from the infiltration of ground 
water, to say nothing of eliminating the annoyance often 
caused by the penetration of tree roots into the sewers 
through defective joints. The cost of the concrete, how- 
ever, would be largely offset by the saving of the expense 
of making and inspecting the sewer-pipe joints in the 
ordinary manner, as described in Mr. Begg’s article. 

As some of our readers may recall, R. Fl. Peck, of Pal- 
merton, Penn., in ENGINEERING News of June 4, de 
clared that his trouble in getting water-tight joints in 
sewer work was so great that a rule had been estabiished 
under which this work was done throughout the entire 
city by one experienced and reliable foreman. The dif- 
ficulties presented when such an indispensable man takes 
a vacation, has a period of illness, or goes on a strike, are 
obvious. 






—— 
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A PLAN For LAYING SEWER Pires 1N CONCRETE 


It is well to emphasize further that any method of 
sewer-pipe jointing now in use does not, after all, secure 
a water-tight pipe. Mr. Begg himself, in referring to his 
method, says: “It is an attempt to work ont a method 
which, taking full account of human nature and the ac- 
tual conditions of pipe laying, should reduce the danger 
of leaky joints to a minimum.” 

As every <ngineer experienced in sewage-disposal work 
is aware. cests of sewerage systems laid according to the 
specifications of the best engineers, and in the most thor- 
ough and conscientious manner, have shown that not- 
withstanding <!l the care taken, ground water to the 
amount of many thousands of gailons daily percolates 
into the pipes. 

Nor is this the only difficulty experienced from the 
present methods of making sewer-pipe joints. As Mr. 
Beggs points out, a very little earelessness on the part of 
the workmen will produce joints of az: uneven thickness, 
pipes with an uneven grade, and projections of cement in- 
side the pipe which, if they do not cause clogging, form 
little dams in which standing sewage collects, increasing 
the septic action, and the bad odors in the pipes. 

All these difficulties should be obviated by the pian 
we have here suggested, of bedding the pipes in solid 
concrete. While the cement mortar in the concrete would 
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work into the joint to some extent, sufficiently to hold 
the pipes solidly and firmly in place, it would hardly 
creep so far as to enter the pipe itself. If it were found 
with very wet concrete that any trouble of this sort was 
experienced, it would be an easy matter to pull a bag 
through the pipe before the cement set, as is often done 
to avoid trouble with cement joints laid in the ordinary 
way. 

As we pointed out in our recent editorial, the possible 
usefulness of the suggestion we have made is not con- 
fined to the sewer laterals only 4 to 6 in. in diameter on 
}rivate property. It should be equaliy advantageous to 
upply the same system to the laying of street sewers up 
to a diameter of at least 12 in. While the amount of 
concrete required would be considerably larger, it would 
still be a very small percentage of the total cost involved ; 
and besides the water-tightness secured thereby, the pro- 
tection of the sewer from injury by workmen engaged in 
other street excavations is an advantage of no small im- 
portance. 

Still further, if engineers in considerable numbers were 
to adopt this method of laying sewer pipe in sizes up to 
say 12 in. in diameter, it would doubtless lead to a re- 
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Narrow Tires as Road Destroy- 
ers. 


Sir—Some years ago you said that I exaggerated great- 
ly the effect of bad wheels—narrow .tires—on macadam 
10ads. Did you notice that a year or two ago the Masse- 
chusetts Highway Commission confirmed me? At least 
I understand that the Commission has reported that it is 
heavy loads on narrow tires that causes damage, not 
motor vehicles. 

Of course the Commission should have known what a 
road—what a wheel—is without being shown; but after 
all their worst error is in not seeing that light loads on 
narrow tires are cutting out their general problem for 
them. 

I believe that if you had properly reported this dis- 
covery, Governor Glynn, of New York State, might not 
have fallen into (or might have fallen out of) the error 
of saving recently that, in Massachusetts, experience 
showed that the automobile is the worst vehicle for wear 
on roads! 


I do not think so much of your claims to be for con- 
servation since you fail so utterly to urge the conservation 
(from wanton destruction) of our most important, our 
fundamental, natural resource, our natural highways— 
and equally. horses and vehicles. 

We are trying to build good roads for bad wheels! How 
miserably we fail to get them good is shown best by the 
test discovered by me among the Missouri experiment-sta- 
tion trials. Collecting and averaging the trials in Bul- 
letin No. 39, I found these remarkable results: 


é-in. tires on earth roads, average Ib. pull per ton, 61= 
100% 
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duction in the cost of the pipe, which would at least 
tially offset the cost of the concrete in which it was 
It is probable that straight lengths of sewer pipe wit 
the bell and with plain collars to cover the joints in | 
of the bell, could be manufactured at a materially |. 
cost than the present form of pipe. Such straight | 
could be piled and transported with much less los- 
breakage. It is the projecting bells in a pile of s 
pipes that generally suffer when breakage occurs. 

Such straight lengths of pipe, laid with collars, w: 
eliminate any possible question as to the water-tight) 
of the construction deseribed. It will be admitted, do 
less, that any water which enters a line of glazed se 
pipe must enter through the joints. In order to e: 
the joints of a concrete-embedded pipe it must perco! 
through a considerable thickness of concrete, and \ 
closely fitting collars instead of bells for the joints, : 
cross-sections of concrete through which percolation cou 
occur would be so exceedingly small as to eliminate ; 
most the last possibility of leakage. 

We trust that some of our readers engaged in this fie!\! 
of work will try out the system above suggested and 1 
port results. 


uti 
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1%-in. tires dn earth roads, average Ib. pull per ton, 
s86 = 141%. 


1%-in. tires on macadam roads, average Ib. pull per ton, 
71 = 116%. 


6-in. tires on macadam rads, average Ib. pull per ton, 
55 = 90%. 

Just think of our fool investment in rolling stock 
which constantly produces in roads and vehicles, and re- 
quires from horses, 41% excess pull per ton on earth 
roads and 30% extra on macadam and gravel roads. | 
can’t see why you keep mum so absolutely as to what 
great things good wheels would do. If a hint to the 
wise is sufficient, this should be ample for you, but, alas, 
there is none wise as to roads! 


J. M. HeIskELL. 
1107 S. Cooper St., Memphis, Tenn., 
June 29, 1914. 
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The Proportional-Flow Weir 
Devised in 1896 


Sir—Herewith I hand you a copy of Vol. I, No. 1, of 
the Transactions of the Nebraska Engineering Society. 
published in 1897. On p. 13 you will find an article by 
me entitled “A New Form of Weir Notch.” I am unable 
to see that the article entitled “A Proportional-Flow 
Weir,” appearing on p. 1409 of ENGINEERING News. 
of June 25, 1914, goes beyond this. 

The same problem was worked out independently at a 
later date by Prof. Clarence T. Johnston, of the Univer- 
sity of Michigan, who at that time was assistant chief 
of the Irrigation Investigations of the United States De- 
partment of Agriculture, and at a still later date by Prof. 


















16, 1914 


j Le Conte, of the University of California. Pro- 
jess - Le Conte has further pointed out, in correspond- 
ep addressed to me, that by expanding in series the 
7 to be integrated in deriving an expression for the 
irge, it is seen that a weir notch may easily be de- 
\ to give a discharge proportional to any desired 

r of the head on the crest. 

addition to the uses indicated in my article, the 
weir has been employed to a limited extent to measure the 
flow in small farm laterals used for irrigation, the weir 
Leng set in a diaphragm which has a sharp edge on the 
jhoitom and sides, so that it may be set down at any place 
in such a lateral where the banks are high enough to pre- 
vent overflow from the water backing up above the weir. 
| believe some use has been -made of it in the laboratories 
of the University of Illinois. 

0. V. P. Srovut. 
University of Nebraska, Lincoln, Neb., 
June 28, 1914. 


|The weir form of Prof. Stout was exactly the same 
as that shown by Prof. Rettger, being of such outline that 
ithe breadth of the notch at any point is inversely pro- 
portional to the square root of the height above the crest. 
The formula is demonstrated, viz., discharge is directly 
proportional to depth of flow over crest. Prof. Rettger’s 
method of correcting the weir form for varying coefficient 
of discharge is an addition to the subject, apparently. 

Prof. Stout pointed out the disadvantages of this weir: 
its limited capacity, and the greater loss of head than in 
other forms of weir. At capacities over about 2 cu.ft. per 
sec., he says, the weir becomes ungainly. 

The weir was used to measure water pumped by wind- 
mills at the farm of the Nebraska Agricultural Experi- 
ment Station. Prof. Stout believed it to be applicable to 
a variety of water measurements in agricultural, indus- 
trial and domestic use. 


‘The value of the proportional-flow weir—or weir- 
notch—has not been recognized sufficiently, it would 
That the Stout notch found use only locally and 
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seem. 
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then was forgotten is surprising. lIlowever, similai 
notches are used in chemical-feeding devices in water 
purification.— Eprror. } 
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NOTES AND QUERIES 
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What Is a Bitum'ncus Macadam Cavement?—George C. 
Warren, President cf Warren Brothers Co., Boston, Mass., 
objects to calling some of the roads illustrated on pages 
1342-1344 of our issue of June 18, bituminous macadam. He 
recognizes the illustrations es those of roads constructed by 
the “Warrenite” process, whrch he says is a bituminous con- 
crete, quoting as authority the definitions recommended 
the committee on bituminous peving nomenclature of 
American Society of Municipal Improvements, and adopted 
by the society in 1911. That was three years ago, but to 
ectablish a change in language is extremely difficult, and we 
believe it is still common to call any road in which broken- 
stone aggregate is held together by a bituminous binder a 
bituminous macadam, irrespective of whether the road was 
constructed by the penetration process or by mixing, or 
whether it has or has not the “inherent stability” claimed 
for the “Warrenite” construction. 


@ 
7 = > 
Desigm of the Davis Reservoir 
2 > 
Outlet, Turlock Irrigation 
2 oO 
District 

In connection with the account, last week, of the failure 
of the Davis Reservoir embankment in California, a field 
sketch was shown of the outlet—one side of which gave 
way. We are able this week to present in more complete 
form the design of this part of the works. 

4 

In Testins for Gas in Coal Mines, small animals may be 
used repeatedly without danger of their being less susceptible 
to carbon-monoxide poisoning after many exposures th-n 
after the first, if they are allowed to recover between expos- 
ures. An investigation of the Bureau of Mines, the results 
of which were published in Technical Paper 62, showed that 
canaries are less resistant to CO poisoning than mice, 
chickens, sahbhits, guinea pigs, or dogs. The bulletin recom- 
mends that canaries be used wherever possible, and that -t 
least three of them be carried by an exploration party. Men 
may display distress in the presence of proportions of cear- 
bon monoxide as small as 0.10%; whereas small animals, !n 
the same atmosphere, may show no signs of being aifected. 
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(Reproduced from a drawing in the District 
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The Largest Elevated Steel 
Tank 


By R. W. BecKxer* 


The surge tank just completed at Altmar, N. Y., for 
the hydro-electric power plant of the Salmon River Power 
Co., is the largest known structure of its kind, having a 
total capacity of 1,500,000 gal. This is a hemispherical- 
bottom tank with a cylindrical portion, 50 ft. in diam- 
eter and 80 ft. high. It is supported by ten steel col- 
umns raising the top of the tank 185 ft. above the top 
of the foundation: These columns are braced by two sets 
of struts forming the equal tower panels each about 
34 ft. long. 

This surge tank, located on the top of a hill, is con- 
nected to the lower end of a pipe line conveying water 
from the dam to the penstocks. The pipe line is 9500 
ft. long, being 11 ft. in diameter at the dam and ter- 
minating in a 12-ft. distributer pipe. Four penstocks 
8 ft. in diameter lead from the distributer pipe to the 
power plant below. The entire plant is designed to gen- 
erate 40,000 hp. 

A 12-ft. tee in the distributor pipe connects to the 12- 
ft. riser pipe of the surge tank. This riser terminates in 
an expansion joint below the tank so that about four 
feet of the pipe are carried directly by the tank bottom. 
To this latter piece of pipe the inner 10-ft. riser pipe is 
connected by twelve vertical I-beams. This is 100 ft. long 
and is carried entirely by the tank bottom. The only point 
of bracing is at the top where the riser flares out to a 
diameter of 15 ft. The lower end has a diameter of 
10 ft. 8 in., thus affording an annular opening 8 in. wide 
between the two riser pipes. 

This feature of the construction makes the surge tank 
a “differential regulator” and the twelve spaces into 
which the annular opening is divided by the I-beam con- 
nections are called “differential ports.” The principal 
function of these ports is to retard the flow from the 
main tank to the turbines when the load on the plant is 
suddenly increased, so as not to apply the full accelerat- 
ing head to the pipe suddenly; another function being to 
check the rise in pressure more gradually than would 
be the case without such ports, when load is thrown off. 
This is the invention of Raymond D. Johnsonf of Niag- 
ara Falls, N. Y. On account of the economy of the “dif- 
ferential regulator,” its extensive use in hydro-electric 
power installations is expected in the future. 

The water, surging up and down, causes a difference in 
the water levels of the tank and the riser pipe which at 
times is very considerable. When the water rushes out, 
the difference in the water levels causes an external pres- 
sure on the inner riser pipe tending to collapse it. The 
¥%-in. plate of this riser was reinforced by an angle 
4x4x14 in. every 3 ft. 6 in., riveted on the inside so as 
safely to withstand an external head of 65 ft. of water. 

The sudden exit of water also causes a partial vacuum 
which affects the tank and protective ceiling. This ex- 
ternal pressure was assumed not to exceed 100 Ib. per 
sq.ft. Swinging doors in the ceiling were designed to 
minimize the external pressure. The assumed loading 





*318 46th St., Corona, L. I... N. Y. Formerly Gclcning en- 
gineer and chief draftsman, Kennicott Co., Chicago Heights, 
*The “differential regulator” is fully explained in a paper 
written by him for the American Society of Mechanicai En- 
ineers in June, 1908. It is entitled “The Surge Tank in 
fater Power Plants.” 
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necessitated the reinforcement of seven of the 8-ft. ; 
rings with a pair of 5x314xy7-in. angles on each. 
this is shown in Fig. 3. 

The entire tank and riser are inclosed by double cy) 
sheathing attached to 3x12-in. pine studding 80 as 
form a 12-in. air space. The lower sheathing inclos 
stairway to the bottom of the tank from which leve! 
inclosed steel ladder leads to the top and inside of 





Fie. 1. THe 1,500,000-Gat. Surce Tank aT ALTMAR, 
N. Y., NEartne COMPLETION 


tank. Hot air will be circulated within the inclosure 
from heaters at the foot of the lower riser pipe when tem- 
perature conditions require it. The entire tank inclosure 
1s carried by the steel work. 

The wood ceiling is carried on the lower chords of the 
ten main and ten half-roof trusses. The trusses are also 
designed to carry a live-load of 40 Ib. per sq.ft. and a 
suitable wind load. An asbestos covering on double 
sheathing and wood purlins is used. The roof projects 
6 ft. over the tank, the trusses being stiffened by 20 
brackets. These brackets extend down the full height of 
the top ring, thus reinforcing the latter under the heavy 
roof loads. The top of the tank is reinforced by a 6x6x 
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Etc. 


TANK, WITH STRESSES, 


¥-in. angle to take the horizontal thrust of the roof 
trusses, and to hold the tank in a circular form. The 
tank is also stiffened by the ten braces holding the inner 
riser pipe in alignment. No plates less than \% in. thick 
were used in the tank and riser pipes. All plates were of 
openhearth. flange steel and all steel was rigidly inspected 
at the mili. The specifications for the shop fabrication 
were in accordance with the best practice in bridge con- 
struction. 

On account of the limited space of this article a dis- 
cussion of all the original features of this design is not 
given, a few are mentioned briefly. The method of de- 
termining the stresses involved due to the external forces 





Stee, TANK AND UPTAKE 
assumed on the main tank and riser pipes is entirely orig- 
inal. External hydrostatic or similar forces on a per- 
fect cylindrical form can produce only a pure compres- 
sive stress in the shell just as the internal hydrostatic 
forces can produce only pure tension. The only difference 
between the two loadings is that while the internal one 
tends to correct any deviation of the cylinder from a per- 
fect circular section, the external one tends to increase 
the deformation and consequently tends to increase the 
stresses. 

From observation, we notice that when a pipe fails by 
collapsing due to an internal negative pressure, two dia- 


‘ metrically opposite sides try to meet while the other 
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Fig. 5. Attmar Tank IN SECOND STAGE OF ERECTION 


two sides increase the distance between them as far as 
possible. The usual tendency is for not more than two 
sides of a pipe to cave inward. There are, therefore, four 
points of metal, A, B, C, D (Fig. 2), which when con- 
sidered very small, show no relative movement with the 
adjacent metal. All molecules of metal between these 
points, however changed their positions with reference 
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to adjacent molecules in their movement from the 
cylindrical portion of the tank sufficient to show nv 
iual circular section. It, therefore, follows that th. 
lapse is due entirely to the inability of the metal bet 
the points noted, safely to carry the imposed stresse- 
before stated, the stresses are purely compressive. 
metal between A and B must, therefore, have faile: 
a column whose length is the distance from A to B m 
vred on the center line of the plate. The distances 
tween the four points are approximately equal, their 
equality being due only to variations in the rigidity 
the plate. Therefore, to design a cylindrical shell for | 
ternal hydrostatic pressure, we need only consider 0: 
fourth of the cireumference of the plate as the colw 
length. The stress in this column is computed the sai 
at for the internal pressure, and is equal to the he: 
times the radius in inches. When the slenderness rat 
is large, Euler’s formula for long columns should 
used, 

If the section of plate required for the computed stre: 
is very thick, it is preferable to use a lighter plate wit! 
some reinforcement at regular intervals. The columi 
then consists of a width of plate equal to the distance 
between reinforcements, with the reinforcing section ai 
the center of the plate. The reinforcement used on the 
tank and standpipe can be checked by this method. 

The principal stresses in the tank bottom are due to 
(1) the head of the water in the tank; (2) the weight 
of the 10-ft. riser pipe; and (3) the 12-ft. opening for 
the riser connection. The thickness of plate used is suf- 
ficient to take all these stresses without following the 
custom of concentrating metal around the opening. The 
local concentration of metal in any stressed spherical 
shell is an objectionable feature. The stresses due to the 
opening are a maximum at the bottom and gradually di- 
minish until they vanish at the top of the bowl. 

Only one thickness of plate is used which would indi 
cate an unneeessary thickness of plate at the top if the 
method of support is not considered. As the tank is sup- 
ported at ten individual points, a concentration of stress 
results at these points, which fact is ignored by most de- 
signers. The magnitude of the increased stresses at the 
supports varies in different designs with the actual 
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elongation of the material in the span between posts. To 
obtain a uniform stress in the bowl between supports, it 
would be necessary to use a thickness of steel in the 
ceptible elongation under full loads. 

There must also be a circular reinforcement in a hori- 
zontal plane at the top of the bow! sufficient to permit 
of no inward deflection between these supports. As such 
requirements are not practical, it is advisable to ascertain 
the additional stresses caused due to the elongation of 
the tank plates used. The bottom plates should be thick 
cnough to take these additional stresses and come within 
the allowable unit stresses, and the riveting on the hori- 
zontal seam should correspond. On the usual sizes of 





Fic. 8. Roor FRAMEWORK FROM INTERIOR 


tanks, these stresses are important only when large 
spans are used between supports. The bottom as here 
designed reduces bending stresses in the lower part of 
the tank cylinder to a minimum. Most designers are con- 
tent to have the factor of safety take care of these 
stresses in the lower rings. Tank bottoms which are 
comparatively flat spherical segments or shallow elliptical 
bottoms depend almost entirely on the cylindrical shell 
to carry the transmitted shears to the posts. 

The horizontal thrust of the columns at the top is car- 
ried by an interior truss work which also stiffens the 
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bowl between posts. Further stiffening is accomplished 
by the two horizontal butt straps. On account of the im- 
portance of this structure a factor of safety of not less 
than five was used throughout. 

Each of the ten columns is anchored by means of two 
21%-in. bolts. They rest on a double tier of steel-grillage 
beams which are set at an angle to take the load of the 
columns normally. The beams rest on concrete piers 
which are connected at the bottom by a heavily rein- 
forced-concrete slab connecting them in a circle. 

The tower, first ring, bowl and part of riser pipe were 
erected by means of a special steel derrick consisting of 
a 140-ft. mast, a 125-ft. boom and having a 20-ft. bull- 
wheel. The upper 10 ft. of riser pipe was then completed 
and two 40-ft. swinging booms attached near its top from 
which the tank and roof trusses were erected (Fig. 5). 
All rivets were driven by pneumatic hammers and ‘the 
work was closely. inspected in the field as well as in the 
shop. The few leaks which were found after testing were 
quickly stopped. The tank was tested during very cold 
weather in order to rush its completion. To keep ice 
from forming on the water, a 2-in. steam pipe was" run 
ever the top of the tank and by the use of three swivel 
joints, was supported on floats which held the steam 
nozzle-a few inches below the water surface. 

This structure was designed by the writer for the Ken- 
nicott Co., of Chicago Heights, Ill., who fabricated and 
erected it. The work was directly in charge of the gen- 
eral superintendent, Chas. F. O’Connell. The Erie Con- 
struction Co. are the general contractors for the hydro- 
electric power plant. R. D. Johnson, their hydraulic en- 
gineer, made the complete specifications. The work was 
passed upon in detail by V. G. Converse, Chief Engineer 
of the Salmon River Power Co. 


# 
A Real Fireproof Building 


The June 25 fire at Salem, Mass., produced one very 
striking example of the fire-resisting qualities of a well 
built concrete building with the openings thoroughly 
protected by wire-glass and by fusible-link shutters. The 
large plant of the Naumkeag Steam Cotton Co. was lo- 
cated at the extreme eastern end of the burned area and 
was almost the last place the fire reached. Like every- 
thing else in the path of the fire, all of the buildings 
were destroyed, with the exception of a reinforced-con- 
crete storehouse and an old gasometer, which had also 
been used as a cotton storehouse. 

The reinforced-concrete warehouse, built about eight 
er nine years ago, is 60x100 ft. in plan and four stories 
high. It is of reinforced concrete throughout, with 
straight column-and-girder construction, having plain 
slabs reinforced with expanded metal spanning the gird- 


- ers and with curtain walls between the columns. The 


roof was covered with tar and gravel. The outside walls 
are provided with small windows, glazed with wire-glass 
set in iron frames and protected on the inside by hinged, 
metal-covered shutters, ordinarily held open by chains 
with fusible links at the outer ends. The building was 
designed and built by the Eastern Expanded Metal Co. 
The warehouse is bounded on two sides by streets, while 
a third side faces a wide alley, so that only one side, 
where buildings stood within 6 ft., was subjected to the 
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fiercest flames. The difference in the intensity . 

heat to which opposite sides of the storehouse w; 

posed, is shown by the fact that, while on one sid 

rain-water conductors and the zine flashing at the ed 
the roof were melted down, on the opposite side, \ 
faces a 40-ft. street, a wooden beam, bolted to the 
of the building to carry insulators for electric wire 

not even charred. The buildings on the opposite si 
the street were, however, burned, and the heat on 
side, as well as on the others, was sufficient to mel: 
fusible links holding the window shutters so that a 
them were closed automatically. 

That the temperature inside the building did not 
come excessively high is shown by the fact that the | 
ible heads of the sprinkler system, set to melt at 166 
did not open in a single instance. Neither was the w! 
paint, with which the interior walls are covered, blister: |. 
and practically no damage was done to the $30,000 wort): 
of finished goods which the storehouse contained. 

The outside walls of the building appear to be abso- 
lutely unhurt. Most of the wire-glass in the windows 
is badly cracked, but no other damage is apparent an 
one would not guess that the structure had been in the 
midst of a conflagration except for the surroundings. The 
building cost about $25,000 to build, including the ele- 
vator and electric work. This is about 12c. a cu.ft. of 
volume above the street level. 

The Manufacturers’ Mutual Fire Insurance Co., of 


e 


-Providence, R. I., of which John R. Freeman, M. Am. 


Soc. C. E., is president, which had to pay about $800,000 
for the losses in the Naumkeag company, has issued state- 
ment of the conditions around that plant. From that re- 


port we give below some extracts. 

The loss is by far the greatest single loss that has ever 
occurred in the seventy-nine years’ experience of the Factory 
Mutual System. The loss next in importance to this was that 
of the Warren Manufacturing Co. about nineteen years ago, 
in which the mutuals lost less than one-fourth part of the 
present amount. The present loss involves one of the largest 
payments (if not the largest) ever made to a single corpora- 
tion for a fire loss. It is of interest to note that although 
more than 250 acres closely covered with dwellings, etc., was 
burned over, about one-fourth of the whole value burned 
was in this one factory yard. 

The loss was in every way a legitimate one, and the ex- 
posure could not have been fairly called bad enough to forbid 
taking the risk. The risk bordered Salem Harbor and was 
divided into six principal buildings, separated by reasonably 
broad open spaces. The flames and smoke were driven 
toward these from a burning area extending over a mile back 
and a third of a mile in width and struck these mills along 
their exposed front of about a quarter of a mile in length 
with a heat that no ordinary construction could withstand. 
Moreover, this wa8 almost at the end of the conflagration, 
the city water pressure had been: rendered practically useless 
by fire drafts and broken pipes, and no public fire apparatus 
and no public firemen put in an appearance at the mill or 
rendered the slightest assistance. A few men of the factory 
organization worked valiantly and worked to the limit the 
mill’s two big fire pumps fed from the harbor, and when 
these men were finally driven away they left the pumps 
running at full speed and a full head of steam on the boilers. 
They had to escape (with two of the factory mutual engineers 
who were on the ground helping the fight) by a boat, the mill 
being then all on fire, entirely surrounded by flames on the 
land slide. Along the front, after the fire had reached the 
mill, it was impossible to man hose lines in the smoke and 
heat and more sprinklers were opened by heat than the 
pumps could supply. A radical substitution of new machinery 
for old throughout most departments had just been completed 
and last year they had remodeled their fire protection appli- 
ances at an expense of about ten thousand dollars. 

No more complete burning of everything combustible has 
ever been witnessed, with the exception of two storehouses— 
one a low circular structure, without windows (formerly a 
gasometer) used for the storage of cotton; the other, a new, 
four-story concrete storehouse for finished goods, which had 
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A REINFORCED-CONCRETE SURVIVOR OF THR Satem Frere. 





STOREHOUSE OF THE NAUMKEAG 


STEAM Corron Co. 
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small wire-glass windows in iron frames, reinforced on the 
inside by tin-clad shutters dropped by automatic fusible links. 
This building, although surrounded on all sides by a sea of 
flames, came through the fire practically uninjured, except 
for the cracking and melting of the wire-glass in a few of 
the windows and a little smoke damage. 

This concrete storehouse is a most instructive object les- 
son as to the feasibility of building storehouses at moderate 
cost that will withstand the fiercest conflagrations, and is well 
worth a visit by anyone about to build a storehouse. 


Ff 


The Cost of City Government in 195 American cities hav- 
ing 30,000 population and over is reviewed by the Census 
Bureau in a bulletin shortly to be issued. The statistics give 
the total cost of carrying on the general government, police 
and fire departments and all other protections to person and 
property, conservation of health, sanitation and street clean- 
ing, care of highways, charities, hospitals and correction and 
conduct of education and recreation. Expenses in connection 
with public service enterprises, such as municipal waterworks, 


CONDITION OF THE REMAINDER OF THE NAUMKEAG PLANT AFTER THE FIRE 


ete., are not included. The average annual per capita pay- 
ment for the 125 cities is $17.34. The expense is higher, how- 
ever, in the larger cities. In the cities of group 1, having a 
population in excess of 500,000, the average per capita cost 
is $21.24. In this group Boston has the largest ratio of ex- 
pense, the amount being $28.06, and Baltimore has the lowest, 
the amount there being $15.14. In the group of cities having 
300,000 to 500,000 population the average per capita expense 
is $20. In this group Washington is the most expensive city, 
the per capita cost: being $25.43, and New Orleans the lowest, 
with $12.79. In the cities with 100,000 to 300,000 population 
the average per capita cost drops to $14.22, in the cities with 
a population of 50;000 to 100,000 the cost is $12.06 per capita, 
and in the cities of 30,000 to 50,000 population the cost is 
$11.69 per capita. As would be expected, however, there is 
great variation in the cost of city government in the different 
cities. In Mt. Vernon, N. Y., for example, the per capita cost 
is $27.53, and in Charlotte, N. C., it is only $6.44. The statis- 
tics also show a large and steady increase in the payment 
per capita on account of police, fire and education. The per 
eapita expenses for education increased from $3.61 in 1902 to 
$5.02 in 1912. 
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The Newly Created State De- 
partment of Health of 
Massachusetts 


The Massachusetts State Board of Health was legis- 
lated out of office on July %. In its place, there was 
created a State Department of Health consisting of a 
single commissioner as executive officer and a council of 
health. The council will be made up of the commis- 
sioner and six other members. It will make rules and 
regulations, and perform other functions, not clearly de- 
fined, but will have no administrative or executive func- 
tions, The act substantially in full is as follows: 


AN ACT 
To create a State Department of Health and to amend the 
Public Health Laws. 


There is hereby created a state department of health which 
shall exercise all the powers and perform the duties now 
conferred and imposed by law wpon the state board of health. 
The state department of health shall consist of a commis- 
sioner of health and a public health council. There shall 
aiso be directors of divisions, district health officers and 
other employees as hereinafter provided. 

The commissioner of health shall be appointed by the 
governor, with the advice and consent of the council, and he 
shall be a physician skilled in ‘sanitary science and experi- 
enced in public health administration. The term of office of 
the commissioner of health shall be five years. He shall re- 
ceive an annual salary of $7500, and shall devote his entire 
time to his official duties. The commissioner of health shall 
be the administrative head of the state department of healtk, 
His powers and duties shall be to administer the laws relative 
to health and sanitation and the regulations of the depart- 
ment; to prepare rules and regulations for the consideration 
of the public health council; to appoint and remove, with the 
approval of the public health council, directors of divisions, 
district health officers, inspectors and other necessary em- 
ployees and fix their compensation, subject to the approval 
of the governor and council, within the limitations of appro- 
priations therefor. Directors of divisions and district health 
officers shall be exempt from civil service regulations. The 
commissioner of health shall submit annually to the public 
health council a report containing recommendations in re- 
gard to health legislation, and shall pérform all executive 
duties now required by law of the state board of health and 
other duties incident to his position as chief executive officer. 
He may direct any executive officer or employee of the state 
department of health to assist in the study, suppression or 
prevention of disease in any part of the commonwealth. 

The public health council shall consist of the commis- 
sioner of health and six members, hereinafter called the ap- 
pointive members, at least three of whom shall be physicians, 
all to be appointed by the governor, with the advice 
and eonsent of the council. The terms of office of the 
said members shall be three years. Vacancies shall 
be filled by appointment of the governor, with the advice and 
consent of the council, for the unexpired term. The public 
health council shall meet at least once in each month, and at 
such other times as they shall determine by their rules, or 
upon the request of any four members, or upon request of the 
commissioner of health. The appointive members shall re- 
ceive $10 a day while in conference and their necessary trav- 
eling expenses while in the performance of their official 
duties. It shall be the duty of the public health council to 
make and promulgate rules and regulations; to take evidence 
in appeals; to consider plans and appointments required by 
law: to hold hearings; to submit annually to the general 
court, through the governor, a report, including recommenda- 
tions as to needed health legislation; and to discharge other 
duties required by law; but it shall have no administrative 
or executive functions. 

There shall be in the state department of health such 
divisions as the commissioner of health may, with the ap- 
proval of the public health couneil, from time to time deter- 
mine. The commissioner of health shall appoint and may 
remove, with the approval of the public health council, a 
director to take charge of each division, and shall prescribe 
the duties of such division. The compensation of directors of 
divisions shall be fixed by the commissioner of health, within 
the limits of appropriations therefor, and subject to the ap- 
proval of the governor and council. 

The commissioner of health, with the approval of the 
public health council, shall, from time to time, divide the 
state into eight health districts and shall appoint and may 
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remove a district health officer for each district, wi 
approval of the public health council, at a compensatio; 
ject to the approval of the governor and council, not « 
ing $3500 a year. The district health officers shall » 
gage in any other occupation and shall give their enti; : 
to the performance of their duties. The commissio: ° 
health may, from time to time, order two or more of sai 

trict health officers to work in one district in order to 
suppress or prevent disease. Each district health office 
have all the powers and perform the duties now provid 

law for inspectors of health and further shall, unde 
direction of the commissioner of health, perform such .« 

as may be prescribed by, and shall act as the represent 

of the commissioner of health and under his directors 
secure the enforcement within his district of the p 
health laws and-regulations. Said district health of 5 
shall be graduates of an incorporated medical school adm: t 
to practice in the Commonwealth, or shall have had at | 
five years’ experience in public health duties and sani' 
science. 

‘ Present employees shall be continued in office 
their successors are appointed and qualified, or until remo. | 
by the commissioner; provided, however, that no emplo 
shall be removed who was appointed or is now emplo,. | 
under the provisions of the civil service laws and regulati: 
other than for cause, except division heads and district heai:y 
officers, who shall be appointed as hereinbefore provided. 


As the original bill was promoted by the Governor, | 
is assumed that he will sign it. The bill will then 
into effect on Aug. 6, 1914. 

# 


Denver Municipal Bonds for 
Moffat Tunnel Declared 
Unconstitutional 


The Colorado Supreme Court has denied the right of 
the City of Denver to issue bonds for driving a tunne!| 
through the Continental Divide to be used by the Den- 
ver & Salt Lake R.R. and for the transportation of 
water and electric current (as described in ENGINEERING 
News, Jan. 29, 1914). The city was given the right 
to proceed with this work and a commission was create: 
by a constitutional amendment adopted May 20, 1913. 
After the issuance of the Tunnel Commission’s report, 
the bonds were approved by the voters of the city on Feb. 
17, 1914 (as noted in Encineertne News, Mar, 5, 1914, 
page 541). 

The court declared the tunnel contract unconstitution- 
al and characterized it as a deliberate attempt to evade 
the constitution, coming within the fundamental inhibi- 
tion against the use of municipal funds for the credit 
or benefit of private corporations. The counsel for the 
Tunnel Commission argued that there were four reserva- 
tions taking the matter out of constitution limitations. 
The court overruled each of these, holding (1) that the 
city had made no provision to pay for the construction 
of conduits through the tunnel, that it had secured no 
right to use water from the western slope, and that it 
had not declared its intention of acquiring such right; 
(2) that the same facts hold as to the use of the tunnel 
for the conveyance of electricity; (3) that, in regard to 
the city’s reservation of right to mineral discovered in 
driving the tunnel, the city has no right to levy tax for 
the purpose of locating mineral claims; (4) that, in re- 
gard to the use of the tunnel by more than one rail- 
road, no showing was made that any other road desired 
to use the tunnel. 

The court concludes that these provisions in the con- 
tract were inserted in an effort to evade constitutional 
prohibition. 

Notice has been given by the Tunnel Commission and 
City Attorney that an attempt will be mace to recall the 
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dk n under an amendment adopted in 1913, which 


per its a judical decision involving constitutional ques- 
ti. . to be reviewed and recalled by a vote of the section 
of .oe state interested. In spite of this, it is reported 


th. there seems no certainty of such an effort being sup- 
po cd by the Denver vote, and it is possible that the Su- 
pr rie Court would step in again and deny the right of 
or. part of the state to change a constitutional provision 
op iving to the whole state. 

herefore, at the present moment, early completion of 
the project seems to hinge on the willingness of the 
railroad company to complete the construction of the tun- 
without the city’s codperation. 


* 
The Strength of Lime Mortar* 


The scanty data on strength of lime mortar are much 
amplified by test results of W. E. Emley and 8. E. Young, 
presented in a paper under the above title. By mixing 
in the mortar a 1% solution of “Wool Blue R,” the set- 
ting of the mortar can be observed in broken specimens ; 
the dye colors the calcium carbonate blue, but leaves the 
hydrate colorless. In the broken specimens, a blue ex- 
terior shell was seen, showing the penetration of the at- 
mospherie carbon dioxide, which converted the lime hy- 
drate into hard carbonate. 

A set of compressive and tensile tests made on various 
commercial limes in 1:3 mortar at 6 mo. age, in 2-in. 
cubes and standard briquettes, gave results tabulated be- 
low. The important feature is the higher strength of 
the dolomitic limes, shown near the bottom (low CaO 
content). The high-calcium mortars crush at 100 Ib. 
per sq.in., while the dolomitic limes crush at 300 lb. per 
sq.in. 

The high-calcium limes acquired strength somewhat 
carlier than the dolomitic limes, but at 1 mo. age the lat- 
ter were 50% stronger in compression and continued to 
gain strength faster than the high-calcium limes. 

Since lime mortar hardens from the surface inward, 
large cubes show lower. strength than small cubes. At 
3 mo., 6-in. cubes were only 14 to 14 as strong as 1-in. or 
2-in. cubes. Prisms of equal cross-section, with different 

TABLE I. COMPRESSIVE AND TENSILE STRENGTHS OF LIME 


MORTARS 
(Mixture 1 part lime to 3 parts river sand. Age 6 months). 
Quicklime Hydrated Lime 
Compressive Tensile Compressive Tensile 
strength, strength, strength, strength, 


CaO, Ib. per sq.in. Ib. persq.in. Ca(OH),, Ib. per sq.in. lb. per sq.in. 
per cent. on of 10) (av. of 5) per cent. (av. of 10) (av. of 5) 


98.41 72 28 92.98 61 21 
98.13 90 43 91.77 80 31 
98.13 48 28 88.78 153 46 
97.78 104 30 88.42 128 48 
97 .65 98 40 87.78 95 19 
96.22 118 29 82.46 188 47 
95.81 156 36 74.38 130 28 
95.38 73 21 61.44 148 22 
95.01 129 33 57.27 222 29 
94.64 156 45 54.05 165 37 
94.09 85 25 52.19 259 67 
93.84 147 63 

92.56 154 31 

92.45 156 36 

92.23 92 36 

89.29 144 40 

86.23 126 40 

84.51 119 43 

84.41 113 

60.87 186 44 

60.40 280 63 

58.10 313 50 

56.95 391 84 

56.93 319 41 

56.33 315 59 

55.98 363 93 

55.06 303 71 





*Abstract of paper presented before the American Society 
for Testing Materials, Atlantic City, June 2%-July 3 
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ratios of exposed surface to volume, showed much greater 
strength. 

The strength of mortar increases with the fineness of 
the sand. Both high-calcium and dolomitic limes showed 
21% times as great a crushing strength with sand of 60 
to 80 mesh fineness as with sand of 10 to 20 mesh. Ex- 
cessive water weakens the mortar, but below a certain 
minimum of water, varying from 15% to 35% for the 
various lime-sand mixtures tried, there is a very great 
drop in strength. 

Adding lime to portland-cement mortars, both neat 
and 1:3, did not weaken the mortar appreciably at ages 
up to 1 yr., provided the amount of lime did not exceed 
one-third the amount of cement. This applies to both 
compressive and tensile strength, and either air or water 
storage. Z 
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A Wood Highway Bridge Collapsed under the load of a 
moving automobile near Dale, Mich., on June 30. The auto- 
mobile came down a steep hill and onto the structure, through 
which it fell to a shallow stream 30 ft. below. 


The Steamship “Invermore” Went Ashore near Brig Har- 
bor, on the Labrador coast, on July 10. The “Invermore” is 
owned by the Reid Newfoundland Ry. Co. and earries pas- 
sengers, mail and freight. She is a single-screw steamship, 
250 ft. long, 30-ft. beam, built in 1881, and is commanded by 
Captain J. Kanel. 


A Large Flywheel Barst in a cooperage factory of New 
York City, on July 6. Five minutes after the shop machinery 
was started the flywheel, 5 ft. 6 in. in diameter, burst. Many 
of the smaller machines were wrecked; but due to the early 
hour few men were at their places and only two were in- 
jured. A 300-lb. piece of the wheel was hurled through a 
window and through the wall of an adjacent tenement house. 


A Sandy Hook Pilot Boat Was Sunk at the entrance of the 
Ambrose Channel, New York, recently by the United Fruit 
steamship “Manchioneal,” outward bound in a fog. The crew 
of the pilot boat (the “New Jersey”) was taken off by vessels 
in the vicinity. The “Manchioneal,”" of 1600 tons, continued 
on her voyage to Jamaica. The “New Jersey” was a 248-ton 
wooden vessel, 144 ft. long. 


The First State-Aid Roads to be built under the new Illi- 
nois law in Logan County are to be of concrete, 10 ft. wide, 
with 8-ft. strips of waterbound macadam on the sides. 


Work Begun on Hetch Hetchy Road—City Engineer M. M. 
O’Shaughnessy of San Francisco recently visited the Hetch 
Hetchy Valley personally to supervise the beginning of the 
first construction road to the dam site. Work was started 
on a road 8% miles in length. It will first be used as 
wagon road, but later railroad tracks will be laid upon it. 


City Waste Collection and Disposal in Chicago is to be 
investigated by a special engineering commission, with a 
view to working out a system to be adopted by the city. 
The council has made an appropriation of $35,000 for the 
work and the necessary experimental plant and equipment. 
This is the result of the report of a former commission, which 
report has been given in abstract in our columns. 


The Longest Tunnel in America—The Mount Shasta Power 
Corporation.is pushing construction on a seven-mile tunnel 
to carry water from the Pitt River, in Shasta County, Calif., 
to the forebay of its projected power house. The tunnel so 
constructed is to be 7 ft. wide and 9 ft. high. Later it will 
be enlarged to a width of 16 ft. and a height of 19 ft. Crews 
are working at both ends, the aggregate length of the two 
sections now being a little over a mile. The entire length will 
be completed as a 7x9$-ft. section before the bore is enlarged. 


Systematic Sale of Inferior Cement Discovered in San 
Francisco—The Commissioners of the Board of Public Works 
of San Francisco have discovered that deteriorated cement is 
being disposed of in large quantities throughout that city. 
The yards of a prominent firm of contractors were inspected 
and sacks of the spoiled product found in abundance. The 
Commissioners have received reports that certain building 
foundations are crumbling away, which leads to the belief 
that a ring of dishonest dealers are systematically marketing 
a very inferior mixture 


a 


vi eorearen gogo? 








































Tyree Den 






















































































158 ENGINEERING NEWS 


The City ef Long Beach, Calif., is held responsible for the 
condition of its municipal pier, which collapsed on May 24, 
1913 (See Eng. News, June 19, 1913, p. 1288), killing 41 per- 
s ns and injuring some 200 more. In a test case brought 
before the Supreme Court of the state, damages to the extent 
of $7500 were awarded to a man for the death of his wife tn 
the accident. If the precedent holds, the city will be mulcted 
of several millicn dollars. It will be remembered that the 
pier in question was a timber structure of strikingly weak 
design and in a poor state of maintenance. 


Federal Aid to Good Road Construction was provided for 
to the amount of $25,000,000 in the Shackelford bill passed by 
the House of Representatives some months ago. The bill has 
since been in the hands of the Senate Committee on Post 
Offices and Post Roads, of which Senator Bankhead, of Ala- 
bama, is chairman. A letter of Senator Bankhead’s dated 
Tuly 2, says: 

The committee is diligently at. work perfecting the bill 
and I have no doubt that in a few days a report will be 
made. The bill will probably be along the line of the discus- 


sions at the meeting of the United States Good Roads Asso- 
ciation at St. Louis last November. 


A District Water Supply Project for Cohoes, Waterford, 
Watervliet, Green’ Isand, N. Y., and adjacent territory has 
been launched by the State Conservation Commission. This 
is the so called Charlton project to use the waters of Aplaus 
Kill, Saratoga County, some 25 miles northwest of Albany. 
A dam would be constructed to create a 3000-million-gal. 
storage reservoir. The population of the proposed union 
district is 51,000, with a present consumption of 6,300,000 
gal. per day; provision is planned for 15,000,000 gal. 

This scheme conflicts with the plans of the city of Water- 
vliet to take a supply from the Normanskill at French’s Mills, 
using waterpower to pump through the supply line. Water- 
vliet has secured enabling legislation, but has yet to secure 
the approval of the Conservation Commission. 


The Height of Buildings in Chicago is limited by ordinance 
to 200 ft. A special permit was asked recently for a hotel 
building 260 ft. high, on Michigan Ave. When this was re- 
fused, an ordinance was introduced to permit the construction 
of 260-ft. buildings along Michigan Ave. where it fronts upon 
Grant Park and the lake. Fortunately this was rejected by 
the council, and it was shown very clearly that one cause of 
the great and increasing traffic congestion of Chicago is due 
to the tendency to confine the business district to a limited 
area by the construction of “skyscraper” »vuaildings. The 
pressure for space is so great that office and mercantile build- 
ings are now being built outside of the old central district, 
and the Chicago, Burlington & Quincy R.R. has even put its 
new office building on the west side of the Chicago River. 


The Right of the Illinois Highway Commission to Make 
Contracts for Material for road construction has been upheld 
by the state courts in a decision handed down the last week 
in June. To prevent skimping of cement and other material 
the Highway Commission has decided to purchase the ma- 
teriais and furnish them to contractors who are awarded 
construction contracts. According to press dispatches from 
Springfield, Tll., July 1, the suit involved was filed at Syca- 
more, Dekalb County, where attorneys representing certain 
taxpayers sought to enjoin the State Highway Commission 
from purchasing cement and other materials. The attorneys, 
who originally were employed by a cement company which 
failed to get a contract from the commission, contended that 
inasmuch as the new road law Gid not authorize the com- 
mission expressly to purchase materials that body cannot 
legally make such purchases. 


The Glasgow Dock Fire—It now appears that the piers and 
buildings around Kingston dock in Glasgow, Scotland, which 
were destroyed by fire on June 19, as noted in this journal, 
June 25, 1914, p. 1450, were being reconstructed and that the 
fire started in the creosoted timber piling to which was framed 
the timber flooring and the steel and brick sheds. A local 
report of the fire states that it originated in the creosoted 
piling and was caused by a workman using a hot iron to clean 
out a newly bored hole. There had been hot weather for sev- 
eral days, and that morning the temperature was higher than 
the normal, so that the piles were warm, and the creosote was 
in a very inflammable condition. When the workman inserted 
the hot iron in the hole in the timber the creosoting at once 
caught fire, and the flames ran from pile to pile on the surface 
of the wood with extraordinary rapidity. Their spread to the 
old piling around to the other side of the dock was only a 
matter of time, and the destruction of the piling meant the 
collapse of the front of the quays all around, and the falling 
into the dock of all the sheds and cranes. 


Interference with the U. S. Geological Survey is the pur- 
pose of a bill (H. R. 13457) now in Congress, the first part of 
the title of which reads that it is “to provide a more equit- 
able means of distribution of topographic and hydrographic 
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surveys and other work of the U. S. Geological Survey.’ 
provisions include the following: (1) the appointme: 
the annual appropriation for topographic surveys and \ 
resources investigations among the several States on 
basis of area and population; «2) the distribution of th. 
work within each State upon the recommendation of 
majority of the congressional delegation; (3) the detern 
tion of the technical details of the topographic and hydr 
surveys by the Secretary of the Interior upon the advice 
recommendation of the majority of the Congressional 4 
gation from each State. 

The scale for maps would be decided by each State. 
that there would be no uniformity, and the general con 
of the work would be political (and of the pork-ba 
variety) instead of scientific. The Western Society of E) 
neers and the Illinois Society of Engineers and Survey, 
have sent protests to Congress against the passage of 
bill. They refer to the high quality of the work of the U. 
Geological Survey, and the resolution of protest adopted 
the first-named Society states that this bill is fundamenta! 
wrong in that it substitutes the judgment of a majority 
the Congressional delegation for that of the Director 
the Geological Survey on matters which are purely technica 


An $85,000 Error in a $322,000 Bid for a bridge contra. 
came very near proving disastrous to a firm of contracto) 
which was awarded a contract for he construction of th. 
Central bridge at Lawrence, Mass. Shortly after the bids 
were tabulated, the contractor informed the bridge com 
missioners that he had made a mistake in his calcula 
tions aggregating about $85,000, the accepted bid being about 
$222,000. The next lowest bid was something like $101,000 
higher than the one for which the contract was award:J. 
Subsequently, questions were raised as to the appropriation 
of the money for the construction of the bridge and the 
commissioners were given to understand that owing to cer- 
tain legal questions the contractor would not undertake the 
contract. Legal proceedings were begun by him to prevent 
the bridge commissioners from enforcing the contract. Sub- 
sequently, however, an arrangement was made between the 
commissioners and the contractor whereby the foundation 
and excavation work to spring lines, including what is called 
in the contract “Class C concrete,” should be done as force 
account work, namely, the total cost including labor and 
meterials and use of plant as agreed upon by the ccnsulting 
engineer and the contractor, plus 10%. B. H. Davis, Con- 
sulting Engineer, advised the commissioners to make the 
above change in the con‘ract. It is estimated that the addi- 
tional expense to the city will not exceed $10,000 over the bid 
submitted by the contractor. On the above basis a contract 
has been signed; a bond has been furnished, and the con- 
struction of the bridge begun. [Information from John J. 
Donavan, Chairman of Lawrence Bridge Commission.] 


The Ohio Conservancy Act is still awaiting a final inter- 
pretation by the courts of the state. The present status of 
the act is reported by the Dayton Citizens’ Relief Commis- 
sion to be as follows: 

On June 3 the Court of Appeals rendered a decision up- 
holding the constitutionality of the Conservancy Act of Ohio 
in all major points. The laws of Ohio provide that an appeal 
may be taken on error from a decision of the Court of Ap- 
peals within 70 days after the decision is rendered. In mak- 
ing its decision the Court of Appeals granted to the contest- 
ants a stay in its mandate to the Court of Common Pleas, or 
Conservancy Court, ordering the petition for the formation 
of the Miami conservancy district to be heard at once. This 
stay was granted until June 30 in order that the contestants 
might have time to decide whether they would take the case 
to the Supreme Court of the state on error before the Con- 
servancy Court made any preparation to begin its hearing 
upon the original petition. 

The mandate of the Court of Appeals ordering the case 
back to the Conservancy Court was filed July 1. On July 2 
attorneys for the contestants announced, after consultation, 
that they would take an appeal to the Supreme Court on 
error. They further announced that they desired to print 
the records in the case which would require, they said, about 
three weeks. As the 70-day period from the date of the Ap- 
pellate Court’s decision gives them until August 12, it is not 
likely that formal action in the appeal will be taken until 
the latter date. It is believed that once the case is brought 
before the state Supreme Court there will be little delay in 
a hearing, as the Ohio Conservancy Act was passed as an 
emergency measure and specifically provides that it shall he 
given precedence. 


The “Storstad” Was Blamed for the loss of the “Empress 
of Ireland,” by the Commission of Inquiry headed by Lord 
Mersey. in its report handed down at Quebec, Can., on July 11. 
The “Empress of Ireland,” of the Canadian Pacific Ry., was 
rammed by the collier “Storstad” in the St. Lawrence River 
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on May 29 and sank near Father’s Point with a loss of 1014 
lives. hird Officer Tuftenes of the collier is held directly 
respol ie, in the following words: 

We egret to have to impute blame to any one in connec- 


tion Wn this lamentable disaster, and we should not do so if 
we fe. that any reasonable alternative was left to us. We 


can, | wever, come to no other conclusion than that Mr. 
Tuter was wrong and ne spent in altering his course in 
the fo, a8 he undoubtedly did, and that he was wrong and 
neglic 1t in keeping the navigation of the vessel in his own 
pands. ind in failing to call the captain when he saw the fog 
comin on. 

Tr second important finding was that the disaster was 
not in any way to any special characteristics of the St. 
Lawr.nce River. “It was a disaster which might have oc- 


curred in the Thames, in the Clyde, in the Mersey, or else- 
where, in similar circumstances.” 

The following is quoted from the report: 

After carefully weighing the evidence we have come to the 
conclusion that Mr. Tuftenes was mistaken if he supposed 
that there was any intention on the part of the “Empress of 
Ireland” to pass oy to port, or that she, by her lights, mani- 
fested the intention of doing so; but it appears to us to be a 
mistake which would have been of no consequence if both 
ships had ee ange A kept their courses. 

Shortly after the ships came into the position of green to 
reen, as Claimed by Capt. Kendall, or red to red, as claimed 

by Mr. Tuftenes, the fog shut them out from each other, and 
jt is while they were both enveloped in this fog that the 
course of one or the other was changed, and the collision 
prought about. From the evidence adduced on behalf of both 
vessels it is plain that before the tog, and when they last saw 
each other, there was nao risk of collision, if each kept her 
ourse. 
: It is admitted that those on board the “Storstad” did that 
which in ordinary circumstances would change her course, 
and they did it in the fox shortly before the accident. They 
ported and they hard-a-ported the “Storstad’s” helm. As- 
suming that she answered to this hard-a-ported helm, the 
effect would be to bring her head around to starboard in the 
direction of the “Empress of Ireland,” ana If she continued 
in the direction of the “Empress of Treland” under tais heim 
the effect would be to bring her into collision with the “Em- 
press of Ireland.” 

It may be asked what induced the men in charge of the 
“Storstad” (Mr. Tuftenes and Mr. Saxe) to port and to hard- 
a-port the helm. The explanation is sate plain. They be- 
lieved, wreeey as it turned out, that the “Empress of Ireland 
was passing their ship red to red. They wanted, as Mr. Tur- 
tenes said to Mr. Haight when he gave his first version of 
the story, “to make sure of ample room,” and they ported in 
order to secure it. Unfortunately the “Empress of Ireland 
was passing green to green, and so far from the porting 
securing more ample room, it brought the vessels into closer 
proximity, and then into collision. 

The Commission of Inquiry is composed of Lord Mersey, 
formerly presiding justice of the British Admiralty Court; 
Sir Adolphe Routhier, of Quebec; and Chief Justice McLeod, 


of New Brunswick. 


PERSONALS 


Mr. F. C. Baluss has been appointed Engineer of Bridges 
and Buildings of the Duluth, Missabe & Northern R.R., with 
headquarters at Duluth, Minn. 


Mr. Harry J. Marks, M. Am. Soc. M. E., Manager of the New 
York City office of the American Engine & Electric Co., has 
been promoted to be Sales Manager of the company. 


Mr. J. N. Olson, Jun. Am. Soc. C. E., formerly Office Engi- 
neer of the J. C. Field Engineering Co., Denison, Tex., has 
been appointed Assistant City Engineer of Denison 

Prof. H. C. Ramsower, of the college of agriculture of the 
Ohio State University, has been appointed the head of the 
new department of agricultural engineering of the college. 


Mr. W. C. Barrett, formerly Special Road Engineer, Grant 
District, Jacksonburg, W. Va., has been appointed Division 
Engineer of the Lehigh Valley R.R., with office at Sayre, 
Penn. 


Mr. R. F. Kelker, Jr., recently Assistant Engineer, Division 
of Valuation, Interstate Commerce Commission, has been ap- 
pointed Traction Expert of the Bureau of Public Service of 
Chicago, Ill. 

Mr. A. B. Copley, Division Superintendent of the Chicago, 
Rock Island & Pacific Ry., at Little Rock, Ark., has been pro- 
moted to be Assistant General Manager, with headquarters 
at El Reno, Okla. 

Mr. W. A. Whitney, former Division Superintendent of the 
Southern Pacific Ry. at Sacramento, Calif., has been appointed 
General Superintendent of the Oregon Short Line R.R., with 
office at Poeatello, Idaho. 


Mr. Hans August Evald Conrad von Schon, M. Am. Soe. 
Cc. E., has resigned as Consulting Engineer im charge of con- 
struction of the new water-works of the village of Highland 
Park, a suburb of Detroit, Mich. 
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Mr. Charles F. Brush, M. Am. Inst. E. E., of Cleveland, 
Ohio, has been awarded the Edison Medal of the American 
Institute of Electrical Engineers for his inventions and de- 
velopments in electric are lighting. 


Mr. M. J. Butler, M. Am. Soc. C. E., of Montreal, Que., has 
been appointed a valuation expert to examine into the physi- 
cal aspects of the Montreal Water & Power Co., to succeed 
Mr. Ernest Belanger, M. Can. Soc. C. E. 


Mr. Lincoln Breedlove, of Martinsville, Ind., a recent 
graduate of the University of Illinois, has been appointed 
Supervisor of and Lecturer in mechanical enginering courses 
at Roberts University, Constantinople, Turkey. 


Mr. E. L. Adams, recently Assistant Signal Engineer of 
the Lake Shore & Michigan Southern Ry., has been appointed 
Senior Signal Engineer of the Division of Valuation, Inter- 
state Commerce Commission, at Chattanooga, Tenn. 


Mr. E. C. Noble, of Houston, Tex., has been elected Presi- 
dent of the Altus, Lubbock, Roswell & El] Paso R.R., a new 
railway which has 60 miles of road in operation and 86 miles 
of roadbed graded through the Panhandle of Texas. 


Mr. George Weston, recently removed by Mayor Harrison 
of Chicago, Ill, from his position as the city’s representative 
on the Board of Supervising Engineers (in charge of traction 
work), retains his position as Chief Engineer of the Board. 


Dr. Robert H. Whitten has resigned as Librarian-Statistt- 
cian of the Public Service Commission, First District, New 
York State, to become Secretary of the committee on city 
plan of the Board of Estimate and Apportionment of New 
York City. 

Mr. I. M. de Varona, M. Am. Soc. C. E., whose resignation 
as Chief Engineer of the Department of Water Supply, Gas & 
Electricity of the City of New York was noted in our issue 
of July 9, has been granted a pension of $3500 per annum, or 
35% of his former salary. 


Mr. J. W. Mulhern, former Superintendent of the Pere 
Marquette R.R., at Grand Rapids, Mich., has been appointed 
Superintendent of the Northern division of the Chicago Great 
Western R.R.. with headquarters at St. Paul, Minn., succeed- 
ing Mr. W. B. Causey, resigned. 


Mr. Carl Rankine has been appointed Locating Engineer 
of the San Francisco municipal railway to be built from the 
San Joaquin Valley to the Hetch Hetchy damsite. Mr. Ran- 
kine has had several years’ experience in location surveys 
for the Southern Pacifie Co. in California, Oregon and Arizona. 


Mr. T. H. Sears, Division Superintendent of the Atchison, 
Topeka & Sante Fé Ry., at Marceline, Mo., has been promoted 
to be General Superintendent with headquarters at Armarillo, 
Tex. He is succeeded as Division Superintendent at Marce- 
line by Mr. R. H. Allison, former Trainmaster at Emporta, 
Kan. 


Maj. R. W. Leonard, M. Can. Soc. C. E., has resigned as 
Chairman of the Canadian Transcontinental Railway Com- 
mission in order to devote his whole time to private business. 
The duties of the commission are to be taken over by the 
Commissioner of Railways, under whose supervision the eon- 
struction work now under way will be completed. 


Mr. Otto Holstein, formerly Superintendent of Transporta- 
tion of the Guayaquil & Quito Ry. in Ecuador, has been ap- 
pointed Superintendent of Transportation of the San Antonio, 
Fredericksburg & Northern R.R., with headquarters at Fred- 
ericksburg, Tex. Mr. Holstein was formerly in charge of 
operation of the Central Ry. of Peru. 


Mr. John J. Brown, President of the village of White 
Plains, N. Y., has been appointed Manager of the recently 
completed Bronx Valley Trunk Sewer, at a salary of $2500 
per annum. The sewer has been completed, but is not in 
operation because the city of Yonkers, N. Y., has obtained an 
injunction against the building of a disposal works within 
that city. 


Mr. Alexander Johnson, Assoc. M. Am. Soc. C. E., has re- 
signed as Chief Engineer of the Department of Bridges, New 
York City. Mr. Johnson has not been in good health for 
some time. He is a graduate of Sheffield Scientific School, 
Yale University, and has been connected with the New York 
City Bridge Department fer 18 years. He is succeded by 
Mr. Austin Lord Bowman, M. Am. Soc. C. E., as noted else- 
where. 


Mr. Albert J. Stone, General Manager of the Erie R.R., at 
New York City, has been elected Vice-President in charge of 
operation, with headquarters at New York. Mr. Stone en- 
tered the service of New York, Fake Erie & Western R.R. 
in i888 as a messenger. With the exception of two years, 1903 
to 1905, when he was General Superintendent of the Delaware 
& Hudson R.R., Mr. Stone has been continuously in the em- 
ployment of the Brie R.R. 
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Mr. Ralph W. Perry, formerly Chemist and Engineer of 
Tests of the Michigan Central R.R., has leased the railway 
company’s laboratory, which was used for testing materials 
during the construction of the Detroit River tunnel, new 
Union Station, and subsequent improvements at Detroit. The 
laboratory will now be conducted under the name of the 
Perry Testing Laboratory, and will be used by Mr. Perry for 
the general practice of a chemical, inspecting and testing 
business. 


Mr. Daniel F. Fulton, for the past six years Assistant City 
Engineer of Yonkers, N. Y., has been appointed City Engi- 
neer, succeeding the late Samuel L. Cooper, M. Am. Soc. C. E., 
who died a year ago. Mr. Fulton is a graduate in civil engi- 
neering of Cornell University, class of 1903, and was first 
employed as Assistant to the late George W. Rafter, M. Am. 
Soc. C. E., Consuliing Engineer, of Rochester, N. Y. Later 
he was with the Buffalo, Rochester & Pittsburgh R.R. In 
1904 Mr. Fulton was appointed Assistant Engineer in the 
New York State Engineers’ Department. From 1906 to 1908 
he was in charge of Residency No. 1 on the Champlain Canal. 


Mr. James H. Hustis, President of the New York, New 
Haven & Hartford R.R., will resign, it is reported, Aug. 15, to 
become President of the Boston & Maine R.R., which is to be 
entirely separated from the New Haven system. He succeeds 
Mr. Morris McDonald, who returns to his former office as 
President of the Maine Central R.R. Until his election as 
President of the New York, New Haven & Hartford R.R., Mr. 
Hustis wes Vice-President and operating head of the Boston 
& Albany R.R., so that there is probably no railway_man in 
the country more familiar with New England conditions, 
although few of Mr. Hustis’ contemporaries are likely to 
envy him on account of his new office. According to the re- 
cently enacted law of Massachusetts the New Haven system 
must sell its holdings of Boston & Maine R.R. stock within 
three years, the Stete of Massachusetts reserving the right 
to buy during or after that time. 


Mr. Austin Lord Bowman, M. Am. Soc. C. E., Consulting 
Engincer, New York City, has been appointed Chief Engineer 
of the Bridge Department of the City of New York, succeed- 
ing Mr. Alexander Johnson, Assoc. M. Am. Soc. C. E., resigned. 
Mr. Bowman is a graduate of Yale University, class of 1883. 
Following his college course he began engineering work and 
in 1885 was employed in the city engineering department of 
St. Paul, Minn. Later he was with the engineering depart- 
ments of Minnesota & Northwestern R.R. and the Chicago, 
St. Paul & Kansas City R.R. Mr. Bowman returned East in 
1887 to join the engineering staff of the Kings County Ele- 
vated R.R. in Brooklyn, N. Y. From 1887 to 1890 he was wita 
the Norfolk & Western Ry., and from 1890 to 1895 he was 
Engineer and Superintendent of Construction for the American 
Bridge & Iron Co., of Roanoke, Va. In 1897 he opened an office 
in New York City as Consulting Engineer. From 1901 to 1907 
he was Consulting Engineer of the Central R.R. of New Jersey, 
and since 1907 Consulting Engineer of the New York City 
Department of Bridges. 


OBITUARY 








Stuart S. Barnes, for many years Superintendent of Gridges 
and Buildings of the Evansville & Terre Haute R. R., died 
June 21, at his home in Sullivan, Ind., aged 77 years. He was 
born in Pennsylvania and was a veteran of the Civil War. 


Brig.-Gen. Garrett J.. Lydecker, Corps of Engineers, U. 8S. 
A., retired, died at his home in Detroit, Mich. July 9. He 
was born at Englewood, N. J., in 1843. He graduated at the 
United States Military Academy at West Point in 1864. He 
was retired from the army as a Brigadier-General in 1901. 


Mrs. Julia A. Wellman, wife of Samuel T. Wellman, Past- 
President of the American Society of Mechanical Engineers, 
Chairman and one of the founders of the Wellman-Seaver- 
Morgan Co., died July 2, at the family home in Cleveland, 
Ohio, Mrs. Wellman is survived by Mr. Wellman and their 
two daughters and three sons. 


Quimby N. Evans, M. Am. Soc. M. E., senior partner of the 
firm of Evans, Almirall & Co., Engineers and Contractors, New 
York City, died July 6. Mr. Evans began business in the 
early seventies in partnership with Frederick Tudor in Bos- 
ton, Mass. In 1880 he formed the Q. N. Evans Co., of Boston 
and New York. Mr. Evans became associated with Juan A. 
Almirall, M. Am. Soc. M. E., in 1892, and two years later the 
present copartnership of Evans & Almirall was formed. 


Melville E. Ingalls, former President and Chairman of the 
Board of Directors of the Cleveland, Cincinnati, Chicago & 
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St. Louis Ry., died at Hot Springs, Va., July 11. He wa as 
in Harrison, Maine, in 1842, and when 28 years old was de 
President of the Indianapolis, Cincinnati & Lafayette p 
later he was Receiver for the same railway. He was 

dent of the reorganized company, and again Receiver 

when it failed a second time in 1876. He was subseq 
President of the reorganized and consolidated rai 
which became the Cleveland, Cincinnati, Chicago & St. 
Ry. From 1888 to 1900, Mr. Ingalls was also President . 
Chesapeake & Ohio Ry. 
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COMING MEETINGS 


OHIO ELECTRIC LIGHT ASSOCIATION. 
sts «4 16-19. Annual convention at Cedar Point, Ohio. 
L. Gasgill, Greenville, Ohio. 


AMERICAN ASSOCIATION OF RAILROAD SUPERINTE® [)- 


Aug. 20-21. Annual meeting in New York City. Secy. E. 
Harman, Room 101, Union Station, St. Louis, Mo. 
AMERICAN PEAT SOCIETY. 
Aug. 20-22. Annual meeting at Duluth, Minn. Secy., Julius 
Bordollo, 17 Battery Place, New York City 


AIAN BOILER MANUFACTURERS’ ASSOCIATION 
mee 1-4. Annual convention in New York City. Sevcy., 
. D. Farasey, E. 37th St., and Erie Ry., Cleveland, Ohio. 
er MINE SAFETY ASSOCIATION. 
cs -10. Annual meeting in New York City. Secy., H. 
Wilson, Bureau of Mines, Pittsburgh, Penn 
NATIONAL ASSOCIATION OF PORT AUTHORITIES. 
Sept. 8-10. Annual convention in Baltimore, Md. Secy., 
Vm. Joshua Barney, 29 Broadway, New York City. 


BROADEST aE? <x). AINTENANCE OF WAY ASSOCIA- 
Sept. 8-11. Annual meeting at Chicago, Ill. Secy., L. c 
yan, Sterling, Ill. 


eae Lae AND LOCOMOTIVE PAINTERS’ ASSOCIA- 


~—. 8-11. Annual convention in Nashville, Tenn. Secy,, 
Ep Dane, Reading, Mass. 


a ‘ENGLAND WATER-WORKS ASSOCIATION. 
Sept. 9-11. Annual convention in Boston, Mass. Secy. 
Willard Kent, Narragansett Pier, 7 


ee ASSOCIATION OF "MUNICIPAL ELECTRI- 


mons. 15-18. Convention in Atlantic sity. . Secy., 
layton W. ‘Pike, Electrical Bureau, Phi adelphia, Penn 
DAUR TAT Ne ENGINEERING SOCIETY. 
~~ 1-25. Annual convention in Cleveland, Ohio. Secy., 
oseph D. Israel, 29 W. 39th St., New York City. 


RAILWAY SIGNAL ASSOCIATION. 
Sept. 22-24. Annual convention in Bluff Point, N. Y. Secy., 
. C. Rosenberg, Times Building, Bethlehem, Penn. 


Atlanti¢ Deeper Waterways Association—The eighth an- 
nual meeting of the Association will be held in New York 
City, Sept. 8-12. After the first day’s session an inspection of 
New York harbor and of the New York and New Jersey 
waterways will be made. For the remainder of the conven- 
tion the delegates will be housed aboard the Hudson River 
boats, on which the remaining sessions will be conducted. 
Representative J. Hampton Moore is President of the Associa- 
tion. 


S: 
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American Peat Society—The eighth annual meeting will 
be held Aug. 20-22, at the Commercial Club, Duluth, Minn 
There will be an excursion to two peat-bog districts some 40 
miles north of,the city, in one of which large drainage 
ditches are being cut to prepare the land for agricultural 
use. The papers will cover the cultivation and drainage of 
reat lands, and the commercial uses of peat. Some of the 
papers are as follows: “The Peat Gas Producer,” F. RB 
Haanel, Ottawa, Can.; “The Possibilities of Peat in Smelting 
Tron Ore,” Prof. Peter Christiansen, University of Minnesota: 
“Converting Peat Into Fuel,” Charles A. Davis, U. S. Bureau 
of Mines; “Peat Briquetting,” J. McWilliam, London, Can.. 
“Briquettes from Peat and Petroleum,” Robert Blei, Sacra- 
mento, Calif.; “The Herbein Briquetting Machine,” C. A. 
Squire, Cleveland, Ohio; “Application of Machinery on Peat 
Deposits,” L. A. Krupp, Findlay, Ohio; “Preparing a Peat Bog 
for Fuel Making,” Gustave Carlson, Farnhem, Can.; “Peat 
Lands in Minnesota and Wisconsin,” Prof. J. T. Stewart, Uni- 
versity of Minnesota; “The Peat Situation in Minnesota,” Max 
Toltz, St. Paul, Minn.; “Economic Aspect of Peat in America,” 
John N. Hoff, New York. 

Other papers will deal with the peat industry in England, 
Treland and Russia. An exhibit of peat, peat products 
briquettes, machinery, ete., photographs of work, and other 
matters pertaining to peat development, will be displayed at 
the rooms of the Commercial Club, July 25-Aug. 22. Fur- 
ther information may be had from Julius Bordollo, Secretary, 
American Peat Society, 17 Battery Place, New York, N. Y. 
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CORRESPONDENCE 


A Book Purchaser on Title- 
Page Dates 


Sir—In your issues of Dec. 18, 1913, Jan. 15, Feb. 12, 
and Mar. 19, 1914, you comment upon “Title-Page 
Dates,” particularly upon the misrepresentation involved 
in a change of title-page date when there is substantially 
no change in the text. 

May I call your attention to a flagrant case of such 
misrepresentation? I refer to “Electric Power Conduc- 
tors,” by Del Mar, “Second Edition Revised.” I ordered 
this book, misled by the advertisement, thinking it to be 
a new edition, but in ordering it I warned the company 
supplying it that I should return it if it were not really 
a second edition, stating that I had frequently been 
swindled by fake second editions. 

My attention was first attracted by the preface to the 
“second edition,” signed by the author, reading as fol- 
lows: 

The specifications for rubber insulation are radically dif- 
ferent from those of the first edition and represent the results 
of a great deal of investigation and research. Other changes 
of more or less importance will be found on nearly ten (10) 
per cent. of the pages of the book. 

This led me to inspect the book with some care. The 
first inspection revealed no changes other than those in 
the specifications for rubber insulation, but a further ex- 
amination made with considerable care brought to light 
the following changes: 


On pp. 13, 46, 49, 101, 124, 302 and 307%, the addition 
of a footnote on each. 
Pages 82, 83 and 251, rewritten in part. 


Page 294, formulas changed. 

Pages 317, 318 and 319 rewritten. 

While I am not prepared to say that this covers abso- 
lutely every trifling change in the book, yet I believe it 
does substantially. You will note that there are prac- 
tically no changes in the book save those referring to the 
changes in the “Rubber Specifications,” 
cluded in pp. 189-92 and pp. 317-19. 

Under these circumstances, it is difficult to see what 
justification there is either for the preface to the “second 
edition” or the change in the title page and the caption 
“second edition revised.” The book is not a second edi- 
tion ; it is a first edition with very slight revisions and it 
is a gross misrepresentation to pretend that it is any- 
thing else. 

I have frequently in the past been deluded into buying 
valueless technical books by practices of this kind, and I 
think it time that a strong protest be made against this 
sort of thing. 


which are in- 


Cary T. HuTCHINSON. 
60 Wall St., New York City, 
June 19, 1914. . 
ea 
A Handbook of Fan Engine 
eering 


Sir—The writer is much disappointed with the re- 
view (ENGINEERING News, June 18, 1914), which you 
have given to the “Fan Engineering Hand Book,” pub- 
lished by the concern with which he is associated. He 
feels that your remarks convey a wrong impression to the 
reader and, inasmuch as the company is selling the book 
at $3 per copy, he cannot but feel that there will be con- 
fusion created in the minds of those of your readers who 
may see the advertisements of this work. 

The writer must take exception to your statement that 
it is partly fundamental theory, partly a statement of 
common practice and much from the company’s files, 
not because these items are not included, but because your 
comment implies there is nothing else to the work. There 
is included in this book much that is new to the fan en- 
gineer and it is information which is not limited in ap- 
plication to one concern’s apparatus. Therefore it is left 
that the claim is substantiated for the book as a decided 
step forward and to be recognized as a true text or refer- 
ence book on the subject. 

H. C. Rice. 

Buffalo Forge Co., Buffalo, N. Y., July 7, 1914. 


age 


A puzzling bit of railway English is circulating at the 
rate of some hundreds of miles a day on a railway south 
of Mason and Dixon’s line. It reads: 


Passengers are respectfully requested to keep their feet 
off the seats. 


Conductors are instructed not to permit this. 
Notwithstandirig this sign, the seats did not look foot- 
worn nor the passengers nor conductor careworn. 
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Irrigation in Egypt 
Reviewep By F. H. Newew.* 


EGYPTIAN IRRIGATION—By Sir W. Willcocks, Formerly 
Adviser to the Ministry of Public Works, Constantinople; 
Managing Director of the Daira Sania Company, and 
Director-General of Reservoir Studies, Egypt, and J. I. 
Craig, Director Computation Office; Director Meteorologi- 
cal Section, Egyptian Survey Department; now Con- 
troller, Department of General Statistics, with an Intro- 
duction by Sir Hanbury Brown, formerly Inspector Gen- 
eral of Irrigation, Egypt. Two volumes. Third edition. 
London: E. & F. N. Spon, Ltd. New York: Spon & Cham- 
berlain. Cloth; 7x10 in.; pp. xxxiv + 884; 188 illustra- 
tions and 81 folding plates. 15, net, per set. 

American engineers, particularly those having to do 
with water-supply, irrigation or drainage, will find much 
of interest in the recent, the third, edition of “Egyptian 
Irrigation” prepared by Sir William Willcocks and J. I. 
Craig. This interest is aroused both by the similar and 
by the contrasting conditions between those in Egypt 
and in the United States. 

Under the head of similar conditions which afford les- 
sons of direct application are the problems of storage of 
flood waters, of disposing of silt, of guarding against ex- 
cessive use of water and consequently of alkaline condi- 
tions, of the necessity of fertilization, not merely for im- 
mediate increase of crop production but also as saving 
waste of water, and in pumping water both as a supple- 
mental supply and as the only source of irrigation water. 

The contrasting conditions which are also valuable, 
though of less direct application, are the regularity of 
flow of the river, the unity of the problem—as the water 
is derived from the one drainage area—the method of 
application of the water in great basins, the labor con- 
ditions, the character of land ownership, and the financ- 
ing of the works and recovery of the cost by taxation. 

The book itself, of two volumes, aggregating nearly 
900 pages, with maps and illustrations, is largely a com- 
pilation of official reports. While this form of presenta- 
tion has its advantages in showing the development of 
ideas and in affording opportunity of reference to these 
early reports, yet to a stranger it has the great disadvan- 
tages of repetition, of unnecessary elaboration, and of 
more or less confusing arrangement. The man who thor- 
oughly understands the subject can readily add to his 
knowledge through such profusion of detail and by oc- 
casional divergency of view expressed, but to a busy engi- 
neer the task of digging out some of the larger elemen- 
tary facts is discouraging. The value of the book could 
be greatly increased to the engineering profession in gen- 
eral if more elementary explanations were given as to the 
local customs and terms, also by having simple conversion 
tables showing the relation between the units of quantity, 
areas and values, with those habitually employed in other 
countries, notably in the United States. 

Surmounting these barriers to easy progress, however, 
the irrigation engineer finds much “pay-dirt” scattered 
through the book. It begins with a general description 
of Egypt and the Nile, then takes up the basin irrigation 
which has been practiced for thousands of years, fol- 
lowed by more modern perennial irrigation which has 
become possible through the building of barrages, or as 
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we term them diversion dams. Next comes the im), 
tant subject of drainage and land reclamation, toge 
with the engineering details of the barrages, storage re< 
voirs, flood protection and agricultural conditions. () 
of the most. striking of these is a statement repeated fr 
an early report, “The Nile in 1904,” as follows: 


It would be a healthful innovation, indeed, if the provis 
of suitable manures were to be considered as an essential » 
of a project for providing perennial irrigation. The day is : 
far distant, I believe, when governments which provide i: 
gation works will also provide manures, and sell the wat 
and the manures together, one being as essential as the oth 
I know well, from observation, that a well manured field ne« 
only half the water that a poorly manured field does; and 
years of drought and scarcity manures almost take the pla 
of irrigation. Why should there not be a manure rate as w: 
as a water rate? Here in Egypt, the numerous ruins of old 
world cities have hitherto provided manure for a great pa 
of the perennially irrigated lands; but these are being fas: 
worked out and other sources must be sought for. Farm 
yard manure will never suffice for the intense cultivation in 
this country. 


Compared with conditions in the United States, irri- 
gation in Egypt appears to be a relatively simple prob- 
lem, although one of great magnitude. To the outsider it 
appears at first glance that all that is needed is ample 
money to build a few big storage dams and to divert the 
water into large canals from which it could be distributed 
over millions of acres. Going deeper into the matter, 
however, it seems that this broad requirement is compli- 
cated by a number of conditions, not at first apparent 
even to the men who have been on the ground. The 
fundamental difficulty encountered throughout the world 
is that whenever an ample supply of cheap water is pro- 
vided by storage the lands are over-irrigated quick!’ and 
a large part of them ruined by excessive application of 
water. In the United States this danger is being met by 
delivering water for irrigation on a measured basis; that 
is to say, by selling the water or charging the cost of de- 
livery on the basis of so much per acre-foot. In this, the 
ordinary commercial rules are followed, as in the sale and 
delivery of coal or any other commodity. Through the 
pocket nerve it is thus possible to secure economy of water 
and save good land from destruction, even where every 
other argument fails. 

In storing and diverting the water of the Nile there 
have arisen not only the evils of swamping the lands and 
of accumulating salts or “alkali” on the surfaces, but also 
the deprivation of much of the land of the rich red water 
renowned throughout all time for its fertilizing qualities. 
It is not enough merely to obtain water for the land; 
to secure the highest results the water must carry and 
leave on the fields the red mud which comes mainly from 
the Blue Nile and other tributaries rising in the moun- 
iains of Abyssinia. These floods of red water occur with 
marvelous regularity and have been the cause of the 
agricultural success in the Nile Valley for upward of 
7000 years. The time of occurrence of the red water is 
relatively short ; throughout the rest of the year the water, 
though valuable, does not bring with it the elements of 
fertility comparable with those of the red-water period. 

It is obvious that this rich red water cannot be held in 
storage but at the time of occurrence must be passed on 
directly to the fields and the distribution system so ar- 
ranged that not only will ample water come to the fields 
but there must be provision for rapid escape of much of 
the water after it has deposited the red mud on the fields. 
This is a condition, emphasized by the present book, 
which hag not been fully appreciated even by some of the 
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nistrative officers who have had responsible charge 
of ie planning and operation of the works. They have 
ej cr overlooked or minimized the value of this red 
wor or have not provided ample capacity for bringing 
it » the fields or for carrying the water away after it has 
de-osited its burden. 

‘he problem of the most complete use of the Nile is 
{cher complicated by certain peculiar topographic con- 
di'ions which are not usually appreciated. The problem 
js not a simple one of storing all the water possible in 
large reservoirs near the headwaters and letting it down 
when needed. The best reservoir sites do not occur 
where the water can be stored to best advantage. This is 
almost invariably the case in every country. In addition, 
is the peculiar topographic condition that down along the 
lower course of the river shortly before it branches at the 
delta, there is in the desert to the west of the river a 
series of deep depressions the bottoms of some of which 
are below sea level. In this respect the contour of the 
country is somewhat similar to that of the Salton Sea 
area in Imperial County, southern California, west of and 
above the delta of the Colorado River. 

It is possible to divert the floods of the Nile, as in the 
case of the Colorado River, to these basins in the west. 
This is by no means a modern discovery. The conditions 
were not only known to the ancients but the early Egypt- 
ian engineers and rulers actually built works for divert- 
ing the high Nile floods into these basins, thus protecting 
the lower lands from inundation. These works were of 
such magnitude that it has long been a question as to 
whether the remains now existing were actually built by 
the hand of man. They rival the building of the pyra- 
mids and far surpass these in grasp of engineering laws 
and in value to the country. 

The ancient rulers not only diverted the extraor- 
dinary floods for purposes of preventing inundation but 
by filling one of these basins to the level of high Nile 
were able to draw back into the lower river a certain 
amount of water when the floods subsided. In this respect 
they had certain advantages over the modern plans which 
contemplate using one of these basins for escape or relief 
to the extraordinary floods but which on account of the 
topography cannot return the water to the river at low 
stages as was formerly done. The basin which was then 
used and which could deliver back to the river some of 
the stored water, is now being cultivated to an extent that 
it is not practicable to utilize it again for water storage. 

Passing from these larger engineering conceptions, the 
book deals with many important administrative problems, 


notably with reference to control of the use of water to 


prevent deterioration of the land. In this respect, the 
Egyptian government is autocratic and can and must 
enforce the regulations devised by its experienced advis- 
ors. It need not await the slow education of the great 
body of water users before adopting those practices which 
experience has shown are necessary for the general pros- 
perity. The book emphasizes the well known saying that 
“the Egyptian question is the irrigation question; with- 
out irrigation there can be no Egyptian people; certainly 
no civilization in Egypt.” 
# 

Bulletins on the Results of Spirit Leveling in Kansas, 
Washington and Oregon, from 1896 to 1913, inclusive, 
have been published recently by the U. S. Geological Sur- 
vey, Washington, D. C. 





ENGINEERING NEWS 163 


THE MUNICIPAL YEAR BOOK OF THE UNITED KINGDOM 
for 1914—Founder and Director, Robert Donald. Editor, 
Albert E. Cave London: The Municipal Journal, Ltd., 
Sardinia House, Sardinia St., W. C. Cloth; 6x9 in.; pp. 1193. 
15 Shillings, net. 

A vast amount of information regarding the munici- 
palities and municipal activities of England, Wales, Scot- 
land and Ireland is given in this thick volume. Besides 
lists of council members, “chief officers” and a variety of 
descriptive, historical and general information under each 
place listed, there are given many facts and figures re- 
garding water-works, gas works, electricity supply, tram- 
ways, refuse and sewage disposal, housing, town plan- 
ning, baths and wash houses local taxation, financial 
transactions of municipalities for 1912-13, and other 
subjects. This plan is convenient when looking for infor- 
mation on a single topic, as water-supply, but it scatters 
the information for a given city all through the book. 
However, such a storehouse of municipal data is a boon, 
however arranged, and this volume is systematically ar- 
ranged and well indexed. Services rendered by private 
companies are not even mentioned. 


a8 


The 1913 American Year Book 


THE AMERICAN YEAR BOOK: A Record of Events and 
Progress, 1913—Edited by Francis G. Wickware, under 
Direction of a Supervising Board Representing National 
Learned Societies. New York and London: D. Apple- 
ton & Co. Cloth; 5x8 in.; pp. xx +892. $ 
An incorporated Supervisory Board of 49 members, 

representing officially cr unofficially 39 learned societies, 
has directed 128 contributors in the prenaratien of this, 
the fourth, issue of “The American Year Book.” The 
large mass of information given is classified and sub- 
classifie] under 35 departments. 

The departments of most direct interest to the readers 
of this journal are: Municipal Government; Public Re- 
sources and Public Works; Public Services; the Mineral 
Industries; Trade, Transportation and Communication ; 
Engineering, Mathematics and Astronomy; and Chemis- 
and Physics. In addition, history, government, foreign 
affairs, population and a variety of other large subjects 
are treated. 

In such a reference annual as this, of course, the infor- 
mation given in any one department is not designed for 
specialists in that field, but rather for those in other 
fields and for laymen. From this viewpoint the 35 pages 
devoted to Engineering and the 8 pages given to Civil 
Engineering may perhaps be considered sufficient, at 
least in relation to the 860 pages which comprise the 
book. It should be noted, however, that many of the 
subtopics treated under Engineering appear in one to 
three or four departments—partly as additional infor- 
mation and partly as repetition. 

Where space limitations compel such light touching 
on the high peaks as is noticeable in ihis volume the de- 
partmental repetition seems questionable. As an ex- 
ample of questionable repetition the proposed Hetch 
Hetchy or Tuolumne River water-supply for San Fran- 
cisco may be cited. This has a short paragraph under 
Legislation (p. 27), nearly a page under Public Re- 
sources and Public Lands (p. 270), a paragraph under 
Public Services (p. 304), and another paragraph under 
Water-Supply (p. 581). Altogether, Hetch Hetchy gete 
considerably more than a page in these four places. Some 
of the information under Civil Engineering is both du- 
plicated and seemingly contradicted under Public Ser- 
vices, in the references to the killing of the New York 
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water-iiltration project; and a resumé of water disin- 
fection by chlorination appears under both Civil Engi- 
neering and Sanitary Chemistry, with somewhat mis- 
leading statements in each place. The blemishes citec 
are minor ones and might not deserve mention if they did 
not come in duplicated matter. 

The mystery surrounding the non-representation of the 
American Society of Civil Engineers on the Supervisviy 
Board still remains unexplained. It is all the more 
noticeable when one finds four or five other national en- 
gineering societies and the American Institute of Archi 
tects represented. 


Tests of Bond between Cone 
crete and Steel 


TESTS OF BOND BETWEEN CONCRETE AND STEEL—By 
Duff A. Abrams. Bulletin 71, Engineering Experiment 
Station, University of Illinois, Urbana, Ill Paper; 6x9 
in.; pp. 238; illustrated. $1. 

The nature and extent of the bond between reinforcing 
and concrete in reinforced-concrete beams has been the 
subject of experimental investigation ever since reinforced 
concrete has come into very extensive use, and a number 
of series of such experiments have been reported in serial 
publications and in laboratory bulletins. The bulletin 
before us, however, is by far the most elaborate of any 
such publications we have seen, and the tests on which the 
bulletin is based seem to be more extensive than any 
hitherto made. The bulletin is by D. Abrams, Associate 
in Theoretical and Applied Mechanics of the Engineer- 
ing Experiment Station at the University of Illinois, and 
the tests on which the bulletin was based were made in 
the Laboratory of Applied Mechanics of the University 
of Illinois between 1909 and 1912, under the direction 
of Prof. A. N. Talbot. The experiments were made on 
straight pull-out specimens and on beams of various de- 
sign and dimension, with different types and sizes of re- 
inforcement. 

The report of the tests is very much too long to ab- 
stract here, and the results obtained are equally extensive. 
In fact, the author requires 101 paragraphs to summarize 
the results as analyzed by him. We give below, however, 
the various headings under which the investigations were 
made, so that the reader may get some idea of the extent 
of the investigation. 

Under the pull-out tests the subheads are: The effect 
of variations in the dimensions of pull-out specimens, the 
effect of shape and section and condition of surface of 
bar, effect of condition of storage, bond tests with de- 
formed bars, effect of age and mix, -effect of anchoring 
ends of bars, and miscellaneous tests. 

Under reinforced-concrete beam tests, each of the three- 
years’ tests are taken up separately, under such headings 
as bond with plain round bars, bond with deformed bars, 
comparison of bond resistance in beams and in pull-out 
tests, effect of vertical stirrups on bond resistance, effect 
of depth of concrete below the reinforcement, effeet of 
span lengths, effect of length of overhang and ends of 
beams, theory of reinforcement, effect of repeated and 
continued load on beams, slip of reinforcing bar at in- 
ternal points in beams, distribution of bond and tensile 
stress along the bar, relation of slip of bar to diagonal 
tension cracks, influence of slip of bar upon beam deflec- 
tion, critical bond stresses, and working stresses for bonds. 
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Enough has been given, we are sure, to indicate t 
reader how valuable a contribution to the theory 0: 
inforced-concrete design Mr. Abrams and his asso: 
have made. 
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Coast Sand Dunes 

COAST SAND DUNES, SAND SPITS AND SAND WASTES. 
Gerald O. Case, Consulting Engineer for Coast W 
London: St. Bride’s Press, Ltd. Cloth; 5x8 in.; pp 
43 illustrations. 5 shillings, net. 

A large part of the shores of the oceans and large |a 
of the world, is lined with sand, which, under nat: 
conditions, is a moving body, subject to the forces 
wind and wave, and often a serious danger to inshore 
and structures. In the older countries of the world cv 
siderable effort has been made to fix this sand and to } 
vent its movement in so far as possible. This has be 
done by the construction of groins extending out in! 
the water and by the planting of various local trees a1 
bushes on the foreshore itself. Some of this work ha- 
been done in the United States and in England, but mo-: 
of it in Continental Europe. 

So far as we know, there has been very little publishe: 
in the English language which would help an engineer in 
preparing the design for such protective works. Mr. Case 
has, therefore, in the little book which is before us, filled 
a gap in English technical literature. 

The book is exceedingly well written, and should be 
quite interesting to any engineer, even though he has not 
in prospect the construction of shore-protection work. It 
describes in some detail the nature of sand dunes and for- 
mations throughout the world, explains the movement 
and the forces behind the movement of the sand, and out- 
lines somewhat extensively the damage which can be done 
by the sand movement. The latter part of the book is de- 
voted to the various methods of protection which have 
been utilized in different specific cases. While quite a 
good deal of the book is devoted to the groin construction, 
far more is concerned with the planting of trees and 
bushes. 

% 

THE PANAMA CANAL—By Frederic J. Haskin, author of 
“The American Government,” etc. Garden City and New 
York: Doubleday, Page & Co. Cloth; 5x8 in.; pp. x 4+ 
386; illustrated. $1.35, net. 

This is one of the many popular books on the Panam: 
Canal which has appeared recently. The author is a well 
known newspaper correspondent and is able to write in 
a very entertaining manner. The book is based on facts 
taken from the official Panama Canal Record and illus- 
trated by reproductions of official photographs, and there- 
fore, so far as engineering data go, is accurate; indeed, 
the chapters on engineering features have Col. Goethals’ 
endorsement. 

It is a book intended for laymen and not for engineers. 
and is written in the breezy newspaper style of superla 
tives, with which all are familiar. It is unfortunate for 
the fame of other engineers that the same public en- 
thusiasm cannot be generated for great engineering proj- 
ects nearer home. 


CHEMISTRY IN AMERICA; Chapters From_the History of 
the Science in the United States—By Edgar F. Smith 
Blanchard Professor of Chemistry, University of Penn- 
sylvania. New York and London: D. “ite & Co 
Cloth; 5x8 in.; pp. vili +356; illustrated. 50, net. 


Before the author became Provost of the University of 
Pennsylvania, he was in great demand for remarks on 
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development of chemistry and for lectures in the 
cl-sroom and out of it. Much more from the originai 
sources Of Prof. Smith’s various addresses have been pre- 
seted in this printed form than could be given in the 
limits of any set of lectures. He quotes some papers left 
by a few men of investigative nature in colonial days and 
outlines the activities of the Philadelphia Chemical So- 
ciety (1792). Certain eminent pioneers are the subject 
biographical sketches—informally and with regard to 
their works rather than their lives. Among these, 
memoirs of James Woodhouse, Thomas Cooper, John 
Maclean, Robert Hare and Benjamin Silliman, occupy 
considerable space and a score of others are crowded into 
smaller compass. 


* 

Thought and Method in Ad- 

ministration 
RevieEWwrED BY Epwin R. Dove Las* 

BUSINESS ADMINISTRATION; Its Models in War, Statecraft 
and Science—By Edw. D. Jones. New York: The Engi- 
neering Magazine Co. {Works Management Library.] 
Cloth; 5x8 in.; pp. vii+275. $2, net. 

The argument for this book is given in its first chap- 
ter. Considering briefly the industrial history of the 
United States during the times of the pioneers and of 
the development of mechanism, the author passes to the 
present beginning of the age of administration. Regard- 
ing this he comments substantially as follows: 

The executives who first took advantage of conditions 
were self-made men, captains of industry. Their era has 
been marked by a lack of clear distinction between the 
process of amassing a fortune and the requirements of ad- 
ministration. 

There is now being introduced into industry the judg- 
ment of the action itself, regardless of the personal re- 
ward which may have been received. “Scientific Manage- 
ment,” which took its rise as a philosophy of the shop, 
has culminated in a group of principles constituting an 
earnest of a forthcoming science of administration. There 
is being created a central strategic position to be occu- 
pied by the professional administrator. 

A new and larger conception of industrial leadership 
is called for. Society is no longer satisfied to trust, for 
its administrators, to processes of “learning through ex- 
perience.” What is wanted is a body of principles of in- 
dustrial action. 

The remainder of the book is devoted to a study of 
those general principles of administration revealed by mil- 
itary and political history, science and diplomacy. The 
records are full of achievements in these fields and to 
them we are confined, for the Captains of Industry have 
been too much occupied to formulate and record the prin- 
ciples by which they acted. 

Under the headings, “The Administrator as General— 
as Scientist—as Diplomat,” these three branches of hu- 
man effort are studied in turn, historically and analytic- 
ally. The principles discovered are, by analogy, applied 
to business administration. As stated, they range from 
Decision, Initiative, Preliminary Planning, through 
Economy of Means, Openmindedness, Fertility of New 
Viewpoint, to Courtesy, Compromise, Just Proportion; 
about two dozen altogether. 

Opinions may differ as to a list like this, particularly 
as a statement of principles; there will be little question 


——=- 
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as to the unity of the underlying principles in all forms 
of administrative effort. A chief merit of the book is 
in bringing this fact prominently to the mind, and in em- 
phasizing the importance, to the coming Business Ad- 
ministrator, to his business, and to society, which he will 
serve, of a broad foundation in generaiship, scientific 
method and diplomacy. The book is an exposition of 
Thought and Method in administration. 
* 

REGULATION OF PUBLIC SERVICE COMPANIES IN 
GREAT BRITAIN, With Supplemental Chapters on the 
3oston Sliding Scale and Toronto Auction Sale and Max- 
imum Dividend Plans—By Robert H. Whitten, Librarian- 
Statistician, Public Service Commission for the First 
District, State of New York (154 Nassau St., New York 
City). [Reprint of Appendix G, Annual Report of the 
Commission for 1913.] Paper; 6x9 in.; pp. 231. 

Mr. Whitten recently completed for the National Civic 
Federation a six-months’ study of tie regulation exer- 
cised in Great Britain over public utilities. The material 
gathered forms the basis of a lengthy dissertation, a read- 
able “story” virtually, which the Public Service Commis 
sion for the First District of New York (with which 
Mr. Whitten was connected) has printed as an appendix 
te its 1913 report. 

While the report is a study of regulation as a whole— 
as affecting organization, rights, capitalization, vested 
interests, voting powers, operation, accounting, dividends, 
etc.—the greatest interest centers on some aspects of 
British regulation greatly at variance with our own prac 
tice—lack of general regulatory acts and the number of 
special bills, sale of new stock by auction and tender, 
retrogressive scaies of voting power, outside audits, divid- 
ing scales to govern rates and dividends. A large part 
of the volume is taken up with the last topic. British 
acts embodying it are reprinted and such information as 
is available on the practical operation. With this is also 
a review of the arguments on both sides of the water as 
to the proportion of division of excess profits. 

# 


MODERN CITIES; Progress of the Awakening for Their 
Betterment Here and in Europe—By Horatte M. Pollock 
and William S. Morgan. New York and London: Funk 
& Waegnalls Co. Cloth; 5x8 in.; pp. x +418; illustrated. 
$1.50, net. 

The authors have brought together in a series of chap- 
ters on such topics as city planning, city streets, art in 
cities, parks, harbors, government and education a con- 
siderable amount of readable information relating to 
what they term “social progress and civic betterment” 
and “the best modern features and ideals of American 
life.” Frequent reference to conditions and achievements 
in foreign cities are based largely on an extensive Euro- 
pean tour made in 1910. The book contains some useful 
facts and statistics but these appear to have been chosen 
to enforce the argument for municipal betterment rather 
ihan to be of direct practical use in bringing it about— 
which is not a fault in a book which is primarily inspira- 
tional in character. 


-] 


8 

A report on the “Fourth General Adjustment of the 
Precise Level Net in the United States and the Result- 
ing Standard Elevations,” by William Bowie, Inspector 
of Geodetic Work and Chief of the Computing Diviston, 
and H. G. Avers, Computer, U. 8S. Coast and Geodetic 
Survey, has just been issued. This is the authority on 
precise spirit leveling and should be ineluded in the li- 
brary of every engineer interested in this branch of engi- 
neering. Besides a description of the instruments, meth- 
ods of fieldwork, computation, ete., the report contains 
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a revised list of precise level benchmarks, with their de- 

scriptions and adjusted elevations, all through the United 

States. The advantages of tying local survey nets into 

the national precise level net is not fully appreciated by 

many engineers and surveyors; yet it is the only way 

in which a city datum may be settled once and for all. 
SS 
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A Public-Health Compendium 


PREVENTIVE MEDICINE AND HYGIENE—By Milton J. 
Rosenau, Professor of Preventive Medicine and Hygiene, 
Harvard University; formerly Director of the Hygienic 
Laboratory, U. 8. Pantie Health Service. New York and 
London: D. Appleton & Co. Cloth; 6x9 in.; pp. xxviil+ 
1074; 157 text illustrations. $6. 

The modern spirit of health-protective work is re- 
ficeted in both the title of this admirable book and in 
the order of presentation of its two grand divisions. That 
is to say, the author first takes up the prevention of spe- 
cific diseases, particularly those which are communicable. 
This done he considers environment in relation to health 
and disease. The author presents his vast mass of infor- 
mation in the illuminating and discriminating light of 
long and varied experience in the Federal health service, 
both field and laboratory, and in the university classroom. 
The facts so compiled and presented, the author states, 
“have been collected for the convenience of the student 
of medicine and the physician, as well as those engaged 
in sanitary engineering or public-health work.” 

That the task which the author set for himself was a 
large one, demanding unflagging industry and keen judg- 
ment through many months is evident from the program 
just outlined and still more evident from the book itself. 
The latter part of the foregoing statement will be better 
appreciated after giving a brief summary of the con- 
tents of the volume. 

First of all, the various communicable diseases are 
considered separately, grouped according to modes of 
transference from person to person, as by alvine dis- 
charges, nose and mouth discharges and insects. Besides 
modes of transmission, resistance, immunity, prevention 
and general considerations are all taken up for the more 
important diseases. 

Following the section of communicable diseases, which 
fills 336 pages, 121 pages are devoted to immunity, hered- 
ity and eugenics; 113 to foods, including milk and its 
sanitary control; 48 to air, which embraces sewer air 
and ventilation and heating; 21 pages to soil and its re- 
lation to disease; 112 to water, including composition, 
sources, analysis, purification and relation to disease; 26 
to a rational treatment of sewage disposal and 4 to refuse 
disposal, both by Prof. Geo. C. Whipple; 35 to the very 
important subject of vital statistics, by Dr. Cressy L. Wil- 
bur; 33 to industrial hygiene and diseases of occupation ; 
20 to schools; and, finally, the book closes fittingly with 
68 pages on ventilation. 

The mere fact that Dr. Rosenau’s book is the most 
recent comprehensive survey of the whole field of public 
health goes far toward placing it ahead of anything else 
on the subject in the English language. Add to this that 
the plan of the book is better suited than the older ones 
to the needs of the day, and that the plan has been well 
executed, and the leading position of the book is assured. 

Although the statements in the foregoing paragraph 
are made ungrudgingly—in fact, with pleasure—we can- 
not refrain from suggesting that a smaller book might be 
more serviceable and that this and other huge treatises on 
public health might be made shorter by one or both of two 
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methods: (1) By not repeating so much already in prin 
in a score or several score books, and (2) by not tryi: 
to make one and the same volume serve the physician an 
the engineer. We are well aware that the classroom le 
turer and the textbook writer must repeat many oft-to! 
tales and that there is a considerable demand for wha 

may be termed the single encyclopedic volume. If th 

engineer and doctor, in embryo or in practice, dre to | 

served by a single book, would it not be better to tres; 
each branch of the subject with relative brevity, dea| 

ing chiefly with principles and referring to existing works 
for most of the detail ? 

As an illustration of the briefer treatment, Prof. Whip 
ple’s four pages on refuse disposal may be cited. In 
those pages he tells all that most doctors need to be tol: 
on this subject and enough to serve many engineering 
students. The engineer who wants much more informa- 
tion might better go to some of the books cited at the end 
of the chapter—although the most recent book is omitted ; 
an unfortunate omission, because it is a British book and 
the British lead the world in refuse destructors. 

Another pertinent question is whether in this or any 
other book of as wide a range, collaboration should not be 
practised to a larger extent than was done in the present 
case, thus lessening the time required to prepare the book 
and making it more uptodate when published, besides 
iessening the volume of matter that is sheer compilation 
and giving more from the pens of specialists in the sub- 
jects treated. 

Such questions as we have raised are not designed to 
belittle the value of Dr. Rosenau’s monumental work. If 
he set himself a hugher task than some may think to 
have been necessary, no one can deny that he planned and 
executed it most admirably and that he deserves igh 
credit both for the magnitude and character of his ac- 
complishment. 


HEAT—Prepared in the Extension Division of the University 
of Wisconsin by E. Shealy, Assistant Professor of 
Steam Engineering, University of Wisconsin. [Engineer- 
ing Education Series.] New York and London: McGraw- 
Hill Book Co. Cloth; 6x9 in.; pp. xi+262; 110 text il- 
lustrations. $2, net. 

In connection with the extension teaching of the Uni- 
versity of Wisconsin, a series of elementary texts of 
unique merit is being built up, and this addition to the 
list maintains the degree of excellence attained by earlier 
volumes. Prof. Shealy has given here an exposition of 
heat phenomena and their common application, for men 
in mechanical pursuits but of limited education in phys- 
ics particularly. Such a treatise should also be of ser- 
vice to a great many engineers who years ago have for- 
gotten the details of the physics of energy reactions, on 
account of their mental preoccupation in construction. 

The first part covers temperature effects and measure- 
ments. A following chapter distinguishes between force 
and work and describes an elementary steam engine. 
Then energy and power are differentiated. From here 
on, heat phenomena are directly involved—generation, 
transference, development of pressure in gases, effect of 
compression and expansion, properties of vapors. This 
completes what might be called Part One, though there 
is no such formal division. From here on, machinery and 
commercial processes are described. The steam engine is 
described in further detail; air compressors and explosion 
engines are briefly passed over; chapters on modern re- 
frigeration and house heating close the work. 
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British Utility Management 


1 MANAGEMENT OF PUBLIC ELECTRIC SUPPLY UN- 
DERTAKINGS—By A. Hugh Seabrook, General Manager, 
St. Marylebone Electric Supply; formerly Engineer and 
Manager, and subsequently Consulting ngineer West 
Ham Electric Supply. London: “The Electrical Times,’ 
Ltd. Cloth; 6x10 in.; pp. 192. 7% shillings, net. 


Mr. Seabrook is a British utility engineer and his dis- 

tations in this volume were intended for British man- 
azers, Who labor under conditions quite different from our 
own. But what is said of English utilities as they are 
and as they might better be, is, nevertheless, of interest to 
American managers. Moreover, not all conditions are 
so unique in the British Isles that we cannot profitably 
study the utilities there. 

The book is based on lectures to technical students but 
it is of greatest interest to men active in the indastry. 
The earlier parts of the book are very general—Chapter I 
pleads for better public relations and Chapters II and III 
ciseuss the burning questions of industrial employment. 
After about a fifth of the book is passed through for such 
matters, the writer confines himself more to the electri- 
city-supply field. 

First, the advantages of electric service are pointed out 
alluringly “to emphasize the importance of good and ef- 
ficient management.” The author argues that the best 
service comes from private companies under municipal 
regulation. 

The organization of an undertaking with a plant of 
about 20,000 kw. capacity is described—embodying the 
author’s ideas of a general manager and chief engincer 
(one person) under a “board of management” and over a 
secretary-accountant, generating engineer, mains engi- 
neer and sales manager, each with a complete staff. Yet 
im discussing organization, the author seems to admit that 
these four colleague deputies must be a wholly sympa- 
thetic quartette filled with the spirit of coépetation or 
else the big boss of all must never fall ill or go away. 
The scheme will be criticized on both sides of the pond 
by those who have achieved success with say two deputies 
and an automatic succession down the line to the mantle 
of authority in the absence or illness of those higher up. 

The main office for this undertaking is described in de- 
tail—if this were more than a dream, employment with 
this concern would be most alluring. It # on the main 
street; there are revolving doors and a “smartly uni- 
formed commissionaire” selected for marvelous politeness 
and intelligence. There is a “spacious waiting room com- 
fortably but not luxuriously furnished”; a few daily 
newspapers and reference books are to be seen there, and, 
in the background, catalogs and advertising literature. 
There are consultation rooms and show rooms—and every- 
thing worked by electricity. All this for the 20,000-kw. 
concern ! 

The ideal General Manager is described as a man of 
most wonderful make-up—naturally humane, patient, 
tactful, polite, forceful, inspiring, fair, receptive, well ed- 
ucated, quick of perception and decision and, last but not 
least, thoroughly trained in engineering and versed in 
law and finance. We are warned that unless the man is 
both a commercialist and an engineer he will fail. We 
wonder what salary would attract such an intellectual 
giant to the 20,000-kw. company. 

Some 40% of the volume following, sets forth in much 
detail the organization and working of the four deputies’ 
departments. Here is a fine place for some of our organ- 
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ization and efficiency experts to seek work if British 
plants really are run this way; for instance weekly state- 
ments of detailed costs (of dubious utility) are compiled 
and there is a monthly analysis of connections and dis- 
connections even down to every fan, cooker and curling 
iron. ‘Lnere are some technical matters of peculiarity, 
like the preference for “drawn in” underground mains 
(even though there may be frequent customer connec- 
tions), single-conductor in place of concentric-conductor 
cables, arid elevated connection posts wherever possible. 
Yet most of the discussions awaken an approving re- 
sponse. 

The last forty pages are devoted to rates (or, as our 
cousins more properly call them, “tariffs”). No one will 
dispute the author’s proposition that the object of a tariff 
system is (1) to secure an income to cover operating and 
fixed charges and profit; (2) to encourage increased use 
of electricity for all purposes and by all persons; (5) to 
evoid discriminations. There is one stated prime object, 
however, which may or may not be accepted, depending 
on its interpretation—this is the securing of a “propor- 
tional amount of profit from each class of consumer” 
(though not from each ultimate customer). The author’s 
basis for his tariffs is not cost plus reasonable profit or 
fair return on fair value but is instead “the value of the 
service to the consumer which is settled by the price of 
competitors” (meaning gas or oil, etc.). Fundamenta!ly 
then the author cannot be in harmony with American 
rates. This conflict does not extend to the superstructure 
of rates, as when it is stated: (1) “in calculating charges 
for a class of new business it is permissible to ignore 
much of the existing expenditure” with benefit to the 
original customers due to general decrease in cost of pro- 
duction with the great volume of new business and use of 
more modern machinery; (2) “it is not necessary that 
cach section of the business should contribute the whole 
of its share of fixed charges.” 

The-author has a high opinion of the two-part scheme 
of charging (a—a service charge per kilowatt of maxi- 
mum demand; b—an energy charge per kilowatt-hour 
used) and he has an unique contempt for a single-part 
scheme. This distrust will not be shared in this country 
where, by classification of customers and experience with 
various maximum demands, it has been possible to draw 
up very simple rate schedules apparently on a one-part 
scheme but really securing the fair allocation of costs 
upon a two- or three-part basis. 

The author’s scrutiny of rate situations has not reached 
its ultimate stage since he seems to hold that any other 
utility, like water-supply, must, for equity, make use 
of a “readiness-to-serve” charge by which fixed charges 
are distributed according to participation in peak of de- 
mand. He neglects the effect of easy storage for such 
utilities, like water-works, as handle a product and have 
their investment fixed by total quantity supplied rather 
than by maximum demand. 


A comparison of the union scale of wages and hours of 
labor prevailing in various cities on May 15, 1912 and 
1913, is given in “Wages and Hours of Labor Series,” No. 
7, recently issued by the U. S. Bureau of Labor Statistics, 
Washington, D. C. The figures are given not only by 
trades, but also by classes of workmen under each trade. 
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ENGINEERING MANUAL OF THE AMERICAN ELECTRIC 
RAILWAY ENGINEERING ASSOCIATION, Covering Its 
Standards, Recommendations and Miscellaneous Methods 
and Practices. New York City: Office of the Secretary, 
29 West 39th St. 6x9 in. Loose-leaf form, $3; Cloth 
binders, $1 extra. 


This manual of the American Electric Railway As- 
sociation is a compilation of accumulated standards and 
1ecommendations regarding materials and methods. Prac- 
tically the whole electric-railway field is covered—build- 
mgs and structures, power-distribution lines, poles, roll- 
ing stock, signals, track and way, etc. There are 82 sec- 
tions with innumerable illustrations; “standards” are on 
blue paper and “recommended practices” are on white. A 
loose-leaf binding has been used in hope that members 
may keep the manual up to date. 


” 

REINFORCED-CONCRETE RAILWAY STRUCTURES — By 
J. D. W. Ball, Assoc. M. Inst. C. E. New York: D. Van 
Nostrand Co. [The Glasgow Text Books, Edited by G. 
eee Cloth; 6x9 in.; pp. xiv+208; 127 illustrations. 

.50, net. 


This is a British book on which has been placed an 
American title page. The subject matter is purely Brit- 
ish, and applies only in a limited extent to American 
practice. The author has simplified the formulas for the 
design of reinforced-concrete members considerably, 
which is a refreshing novelty in books on reinforced con- 
crete. He evidently recognizes that the peculiarities of 
construction are so great that extreme refinements in 
design are not desirable. 

Following the usual theoretical chapters, the discns- 
sions are on floors, buildings, foundations, retaining- 
walls, bridges, arch bridges, sleepers (i.e., ties), and fence 
posts. The chapter on ties is very complete, more nearly 
so than in any American book. 
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{So far as possible the name of each publisher of books or 
pamphlets listed in these columns is given in each entry. If 
the book or pamphlet is for sale and the price is known by 
the editor the price is stated in each entry. Where no price 
is given it does not necessarily follow that the book or pam- 
phlet can be obtained without cost. Many, but not all, 
of the pamphlets, however, can be secured without cost, at 
least by inclosing postage. Persons who are in doubt as to 
the means to be pursued to obtain copies of the publications 
listed in these columns should apply for information to the 
stated publisher, or in case of books or papers privately 
printed, then to the author or other person indicated in the 
notice. ] 


ACOUSTICS OF AUDITORIUMS—By F. R. Watson, Urbana, 
1ll.; Engineering Experiment Station, University of Illi- 
nois, Bulletin 73. Paper; 6x9 in.; pp. 32; illustrated. 25c. 


AUSTRALIAN COMMONWEALTH STATISTICS—Issued by G. 
H. Knibbs, Commonwealth Statistician, Melbourne, Aus- 
tralia. Bulletin No. 7. Paper; 8x13 in. 
Transport and Communication, 1903 to 1913. Pp. 42. 
duction, 1903 to 1912. Pp. 153. 


BETONBAUSTEINE — Herausgeber: Regierungsbaumeister 
Dr.-Ing. Riepert, Vorstand der Centralstelle zur_Férde- 
rung der Deutschen Portland-Cement-Industrie. Cement- 
awrareeeag. Heft 8, 1.-5. Tausend. Charlottenburg, 
enter & ement-verlag G.m.b.H., Knesebeckstr. 74. 
Paper; 6x9 in.; pp. 44; 41 illustrations. 35 Pfennig. 

BRASS-FURNACE PRACTICE IN THE UNITED STATES— 
By H. W. Gillett, Washington, D. C.; Bureau of Mincs. 

Bulletin 73. Paper; 6x9 in.; pp. 298; illustrated. 


CHEMICAL REAGENTS; Their Purity and Tests (Authorized 
Translation of Priifung der Chemischen Reagenzien auf 
Reinheit, Zweite Aufiage, von BH. Merck)—By Henry 
Schenck. Second edition. New York: D. Van Nostrand 
Co. Cloth; 6x9 in.; pp. ix + 199. $1, net. 

Under an alphabetical arrangement, each of many reagents 
is listed, its symbol, molecular weight, specific gravity, other 
characteristics and its uses given; then in most cases various 
tests for purity are given. 

THE CITY MANAGER PLAN OF MUNICIPAL GOVERN- 
MENT—Printed for “The American City,” 87 Nassau St., 
New York, by the National Short Ballot Organization. 
Reprinted in part from Beard’s Loose-Leaf Digest of 
hort Ballet harters. Second edition. Paper; 8xll 
in.; pp. 33. 25c. 

CRYSTALLOGRAPHY; An Outline of the Geametrical Prop- 
erties of Crystals—By T. L. Walker, Professor of Min- 
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eralogy and Petrography, University of Toro N 
York and London: McGraw-Hill Book Co., —" Clot 
6x9 in.; pp. xiv + 204; 233 illustrations. $2, net. 
DESIGN AND CONSTRUCTION IN WOOD—By William No, 
Assistant Professor of Industrial Arts, Teachers Coll: 
Coiumbia University. Peoria, Ill. The Manual Arts Pre 
Cloth; 6x9 in.; pp. 159; 204 illustrations. $1.50. 
Designed to teach boys something about common woo 
and particularly how to use carpenters’ tools by giving ili. 
trated directions for making a variety of simple obje: 
Although useful for self-instruction, the book would be . 
most service under some guidance by an instructor. 


FIELD MANUAL FOR PLANE SURVEYING AND RAILROA 
CURVES—By R. C. Yeoman, Dean of Engineering, }’r: 
fessor of Civil Engineering, Valparaiso University; (i) 
Engineer of Valparaiso, and E. A. Tucker, Instructor ; 
Surveying, Assistant in Civil Engineering, Valparai: 
University, Valparaiso. Valparaiso, Ind.: M. E. Bogart 
Book Go. Cloth; 5x8 in. $2. 

FUEL ECONOMY AND CO, RECORDERS: A Practical Manu: 
Dealing Chiefly with the Heat Losses in Boilers an 
the Principle, Operation and Care of CO. Recorders—P, 
A. R. Maujer and Charles H. Bromley, of the Editori: 
Staff of “Power.” {Engineers’ Study Course fron 
Power.”] Cloth; 6x9 in.; pp. x + 189; 28 illustrations 
$1.50, net. 

A GLOSSARY OF ROAD TERMS—By H. 
Inst. C. E., Borough 
gineer of Liver ool; 


Percy Boulnois, M 
Engineer of Portsmouth; City FE: 

Deputy Chief Engineering Inspector: 
of the Local overnment Board. London: St. Bride's 
Press, Ltd. Cloth; 5x8 in.; pp. 71. 2 shillings, net. 


ILLINOIS SOCIETY OF ENGINEERS AND SURVEYORS— 
Proceedings of 29th Annual Meeting, Peoria, Ill., Jan. 2s- 
30, 1914. Wheaton, Ill.: E. E. R. Tratman, Secretary. 
Paper; 6x9 in.; pp. 154; illustrated. 50c. 


INVESTIGATIONS ON DRAIN TILE—Report of the Investi- 

ations of Committee C-6 on Standard Tests and Speci- 
cations for Drain Tile, of the American Society for 
Testing Materials. Published by authorization of the 
Society as Bulletin 36, Engineering Experiment Station, 
Iowa State College of Agriculture and Mechanic Arts, 
Ames, Iowa. Paper; 6x9 in.; pp. 112; illustrated. 


MADRAS PRESIDENCY PUBLIC WORKS DEPARTMENT— 
Administration Report for 1912-1913. Part II, Irrigation. 
Madras, India: The Department. Cardboard; 8x13 in.; 
pp. 271; illustrated. 


MAIN DRAINAGE AND SEWAGE DISPOSAL WORKS PRO- 
POSED FOR NEW_ YORK CITY—Report of the Metro- 
— Sewerage Commission of New York, 17 Battery 

lace, New York City, April 30, 1914. Cloth; 9x12 in.; 
pp. 762; illustrated. 


MATHEMATICS FOR THE PRACTICAL ENGINEER: A 
Mathematical Manual for the Power Plant Engineer. 
Contains Simplified Lessons for Home-Study in Frac- 
tions, Ratio and Proportion, Percentage, Involution and 
Evolution, Square Root, Cube Root, Formulas, Loga- 
rithms, Mensuration and Plane Trigonometry—By Charles 
H. Bromley and Henry R. Cobleigh, of the Editorial Staff 
of “Power.” [Engineers’ Study Course from Power.” ] 
New York and London: McGraw-Hill Book Co., Inc. 
Cloth; 6x9 in.; pp. x + 220; 75 text figures. 2, net. 


MECHANICAL MOVEMENTS, POWERS AND DEVICES: A 
Treatise Describing Mechanical Movements and Opera- 
tive Machinery and the Mechanical Arts, Being Prac- 
tically -a Mechanical Dictionery, Commencing with a 
Rudimentary Description of the Early Known Mechan- 
ical Powers and Defining the Various Motions, Appliances 
and Inventions Used in the Mechanical Arts to the Pres- 
ent Time; Including a Chapter on Straight Line Move- 
ments—By Gardner D. Hiscox, Author of “Gas, Gasoline 
and Oil Engines,” “Compressed Air,” etc. 14th Edition, 
enlarged. ew York: The Norman W. Henley Publishing 
Co. loth; 6x9 in.; pp. 409; 1665 text illustrations. 2.50. 


NEW JERSEY BOARD OF PUBLIC UTILITY COMMISSION- 
ERS (Trenton, N. J.)—Abstracts of Reports Made by 
Public Utilities for the Year 1912. Cloth; 6x9 in.; pp. 327. 


NEW JERSEY STATE BOARD OF HEALTH (Trenton, N. J.) 
—37th Annual Report, and Report of the Bureau of Vital 
Statistics. Cardboard; 6x9 in.; pp. 831; illustrated. 


PRACTICAL SANITATION: A Handbook for Health Officers 
and Practitioners of Medicine—B Fletcher Gardner, 
Captain Medical Corps, Indiana ational Guard; First 
Lieutenant Medical Reserve Corps, United States Army; 
Health Commissioner of Monroe Co., Ind., and James Per- 
sons Simonds, Professor of Preventive Medicine and Bac- 
teriology, Medical Department, University of Texas; 
Lately Superintendent Indiana State Laboratory of Hy- 
iene. St. Louis, Mo.: C. V. Mosby Company. Cloth; 
x9 in.; pp. 403; $7 illustrations. $4. 

THE ROYAL NAVY; Its Influence in English History and in 
the Growth of Empire—By John Leyland. New York: 
G. P. Putnam’s Sons. armada). ig ngland; University 
Press. Cloth; 4x7 in.; pp. x + 167. 40c., net. 


SANITARY PLUMBING CODE, Clarksburg, W. Va.—Copies 
sent free on application to Scotland G. Highland, Secre- 
tary and General Superintendent, Water-Works ana 
Sewerage Board, Clarksburg, W. a: 6x9 in.; 
pp. 86; illustrated. 

Besides giving what appears to be a carefully prepared 
plumbing code, this handsome pamphlet contains a brief 
description and a number of illustrations of the Clarksburg 
water and water purification plants, some useful information 
for water users and some local climatological matter. 


SHOP LIGHTING: A Handbook for Superintendents and 
Electricians. Madison, Wis.: Industrial Commission of 
Wisconsin; Secretary, Paul J. Watrous. Paper; 6x9 in.; 
pp. 52; illustrated. 


SURFACE WATER SUPPLY OF THE UNITED STATES. 
1912; Part III, Ohio River Basin—By A. H. Horton . BE. 
Hall and H. J. Hickson. Washimgton, D. C.: U. 8. Geo- 
logical Server. Water-Supply Paper 323. 6x9 
in.; pp. 118: illustrated. 
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